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구두 및 포스터 발표 진행 안내
학술대회의 원활한 진행을 위하여 다음 사항을 꼭 지켜주시기 바랍니다.

구두발표
∙ 일반 논문 발표시간은 15분, 질의 응답시간은 5분입니다.
∙ 특별 강연 발표시간은 25분, 질의 응답시간은 5분입니다.
∙ 대학원생 구두발표시간은 12분, 질의 응답시간은 3분입니다.
∙ 발표시간 12분 (특별강연은 20분) 경과 후 한번 타종합니다.
∙ 발표시간 15분 (특별강연은 25분) 경과 후 두번째 타종합니다.
∙ 취소된 발표가 있을 경우, 다음 발표를 미리 시작하지 않습니다.
∙ 통보 없이 취소된 발표는 좌장께서 본부에 알려주십시오 (홈페이지 공개 예정).

포스터 발표
∙ 포스터 발표자는 아래 표의 시간을 꼭 지켜주십시오.
∙ 게시시간 전까지 포스터 부착을 완료해 주십시오.
∙ 발표자는 발표시간에 발표 포스터 앞에서 질의응답에 응해야 합니다.
∙ 포스터 발표자의 사전동의 없는 포스터 촬영을 엄격히 금합니다.
∙ 위의 사항들을 어길 시 위반 사실을 반드시 연구책임자/교신저자에게 통보합니다.
세 션

구 분

게시시간

발표시간

포스터 Ⅰ

1PS-1∼1PS-304

9：00∼12：30

9：00∼10：30

포스터 Ⅱ

2PS-1∼2PS-304

9：00∼12：30

9：00∼10：30

포스터 Ⅲ

3PS-1∼3PS-304

14：00∼17：30

16：00∼17：30

논문 정보 보기
∙ 논문 번호는 발표일/종류/(회장)-순서로 구성되어 있습니다.
발표일)

1-7(목); 2-8(금) (포스터의 1은 목요일; 포스터의 2,3은 금요일)

종 류)

PL - 초청특별강연; L - 특별강연; O - 일반구두발표; PS - 포스터발표

예) 1O8-3은 목요일 8회장 3번째 일반구두발표
∙ 발표자 : 이름에 밑줄 표시
∙ 연구책임자/교신저자 : 이름에 “†” 표시
※ 부득이하게 명찰 재발급 및 초록집 재교부를 원하실 경우, 소정의 비용이 발생됨을 알려드립니다.
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일 정 표
10월 10일(수)
시간

행사

17:20
17: 30- 18: 00

장소

비고

평의원 등록

[특별강연] 나이들며 필요한 인공장기
김영하, 메타바이오메드 고문

18: 00- 19: 00

평의원 회의

19:00

평의원 만찬

평의원회의장

10월 11일(목)
시간

행사

장소

08: 00 - 1 7 : 3 0

등록

1층 로비

09: 00 - 1 0 : 3 0
10: 40 - 1 1 : 2 0

포스터 발표(I)
(1PS-1 ~ 1PS-304)

[기조강연]
PL-1

11: 20 - 1 2 : 0 0

(좌장: 서장원, 임은희)

Conducting Polymer Nanomaterials for Chemical & Biosensor Applications
장정식, 서울대학교
(좌장: 김성수)

기조강연장

포스터(I)
게시

Organic and Polymer Semiconducting Materials: Photonic Applications
Towards Next Generation Solar Cells
김환규, 고려대학교

12: 00 - 1 3 : 3 0

점심

13: 30 - 1 7 : 3 0

초청강연 및 연구논문 발표(I)
(초청강연 56편, 구두발표 46편)

18: 00 - 1 8 : 4 0

1층 전시장

(좌장: 인교진)

[한화고분자학술상 수상기념강연]
PL-2

비고

각 발표회장

[제85회 정기총회(추계)]
1. 개회
3. 2018년도 추계 학회상 시상
5. 의안 심의

2. 2019년도 수석부회장 선거 결과 보고
4. 회무 보고
6. 기타토의
7. 폐회

18:40

총회장
간친회장
(300B)

간친회

10월 12일(금)
시간

행사

장소

08: 00- 1 6: 0 0

등록

1층 로비

09: 00- 1 0: 3 0

포스터 발표(II)

(좌장: 김동욱, 노용영)
(2PS-1 ~ 2PS-304)

10: 30- 1 2: 3 0

초청강연 및 연구논문 발표(II)
(초청강연 32편, 구두발표 22편)

12: 30- 1 4: 0 0

점심

14: 00- 1 6: 0 0

초청강연 및 연구논문 발표(III)
(초청강연 30편, 구두발표 21편)

16: 00- 1 7: 3 0

포스터 발표(III)

※ 발표자의 동의 없이 포스터 및 논문발표 촬영은 금지합니다.
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각 발표회장

각 발표회장
(좌장: 김희숙, 조정호)

(3PS-1 ~ 3PS-304)

1층 전시장

1층 전시장

비고

포스터(II)
게시

포스터(III)
게시
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각회장 발표 일정 요약
10월 11일(목)
각회장

1회장
Molecular
Electronics
Division (I)
(English)

13:30

Unyong Jeong
1L1-1

2회장
Biomedical
Polymers
Division (I)
(English)

3회장
Natural Polymers:
Materials,
Processing, and
Applications

Yong-kyu Lee
1L2-1

김병수
1L3-1

4회장

5회장

고분자구조
및 물성
위정재
1L4-1

기능성 고분자

박소정

6회장

7회장

8회장

9회장

10회장

고분자합성

Korea-Taiwan
Joint Symposium:
Functional Polymers
for Future Applications
(English)

Graduate Student Oral
Session (I) (English)

대학원생
구두발표 (I)

대학원생
구두발표 (II)

김경택

1L5-1

1L6-1

Dong Hoon Choi

Mitsuhiro Ebara

안응진

류두열

박철민

Bruno Ameduri

1L1-2

1L2-2

1L3-2

1L4-2

1L5-2

1L6-2

Keun Hyung Lee 1O8-1
1L7-1
1O8-2
Kwang-Suk Jang

Jung-Hgun Lee 1O9-1

허수미 1O10-1

1O9-2

1O10-2

1O8-3

1O9-3

1O10-3

1O8-4

1O9-4

1O10-4

1O8-5

1O9-5

1O10-5

Break

Break

Break

1O8-6

1O9-6

1O10-6

1L7-4
1O8-7
Shiao-Wei Kuo
Jinhwan Yoon 1O8-8

1O9-7

1O10-7

Felix Sunjoo Kim 1O9-8

1O10-8

1O8-9

1O9-9

1O10-9

14:00
1L7-2

Xugang Guo

In Kyu Park

오동엽

김승민

윤명한

Gregory Peterson

Chu-Chen Chueh

1L1-3

1L2-3

1L3-3

1L4-3

1L5-3

1L6-3

1L7-3

Jin Young Kim

Xing-Jie Liang

홍혜진

최수형

김태일

이인환

Soonyong So

14:30

15:00

15:30

1L1-4
Taishi Takenobu
Jin Young Kim

1L2-4
Heungsoo Shin
Dong-Wook Han

1L1-5

1L3-4
나재운
박제영

1L4-4
이세훈
김승민

1L5-4
박준용
이승우

1L6-4
양창덕
서명은

1L2-5

1L3-5

1L4-5

1L5-5

1L6-5

1L7-5

Unyong Jeong

Suong-Hyu Hyon

한세광

황성연

문준혁

박태호

Ya-Sen Sun
1O8-10

Break

1L1-6

1L2-6

1L3-6

1L4-6

1L5-6

1L6-6

1L7-6

Break

1O9-10

Kuniharu Takei

Ji Hoon Jeong

조상호

위정재

문명운

장우동

Siyoung Choi

1O8-11

1O9-11

1O10-11

1O8-12

1O9-12

1O10-12

1O8-13

1O9-13

1O10-13

1O8-14

1O9-14

1O10-14

1O8-15

1O9-15

1O10-15

16:00

16:30
1L1-7

1L2-7

1L3-7

1L4-7

1L5-7

1L6-7

1L7-7

Hee-Tae Jung

Kazuhiko Ishihara

김호용

최흥열

박성규

권민상

Yung Chang

17:00

1O5-1
1L1-8

1L2-8

1L3-8

1L4-8

Jianxin Geng

Wooram Park

이상영

염봉준

신재섭

문홍철

1L6-8

1L7-8

임지우

Seung Yun Yang

17:30

Break
이은지 1O10-10 선정윤

1L6-9
정광운
18:00

총회 및 간친회

: 우수논문발표상 응모

10월 12일(금)
각회장

1회장
분자전자
부문위원회 (II)

10:30

유용상

2회장
의료용 고분자
부문위원회 (II)
박경민

3회장

4회장

신진연구자
특별 심포지움

4차 산업혁명시대
차세대 자동차
재료의 첨단
연구동향

현동춘

5회장

오정석

산업용
고분자 소재
최치훈

2L1-1

2L2-1

2L3-1

2L4-1

2L5-1

이재준

홍진기

김기수

하진욱

김세용

11:00

여성연구자
특별 심포지움
2O6-1 허수미
한혜미
2O6-2

7회장
고분자가공/
복합재료

8회장

김선주 Jungahn Kim, Kookheon Char 2O9-1 Kyong Taek Kim
2L8-1
2O9-2
조은범
Rusli Daik
2L8-2

2L1-2

2L2-2

2L3-2

2L4-2

2L5-2

2O6-3

2L7-2

스티브 박

박천권

박지훈

이승구

이성우

구강희

고윤기

2O6-4

2L8-3

2O9-4

2O10-4

2O9-5

2O10-5

2O9-6

2O10-6

2O9-7

2O10-7

2O9-8

2O10-8

2L5-3

손영주

2L7-3

2L8-4

정현수

정유진

전석진

박영빈

김재덕

최재선

Zi-Chen Li

2L1-4

2L2-4

2L3-4

2L4-4

2L5-4

전남중

유혁상

이준섭

황예진

곽성복

2O6-5
서지애
2O6-6
풍
Break

김윤호
2L1-5
김동유

허강무
2L2-5
이해신

김기수
2L3-5
성동기

하진욱
2L4-5
이상현

14:30

2L7-4
양범주

점심
안석훈 2L8-5 Yong Ku Kwon 2O9-9 Byeong-Su Kim
Xianhong Wang

박용태

2L2-6

2L3-6

2L4-6

2L5-6

2O6-7 허수미

2L7-6

송명훈

최영빈

엄태식

서원진

박민수

김미정

강은아

2L1-7

2L2-7

2L3-7

2L4-7

2L5-7

유용상

김원종

이병훈

김정영

황진택

2L1-8

2L2-8

2L3-8

2L4-8

이내응

김형범

이세연

이진성

15:30

: 미래연구자를 위한 진로 멘토링 /

2L8-6
S. Ramakrishnnan

2L1-6

15:00

2O10-9 곽민석

2L7-5

Break

2O6-8
하연희
2O6-9
진선미
2O6-10
강가량
2O6-11
박정은

2O10-2

Yury Shchipunov

2L4-3

<미래연구자를 위한
진로 멘토링>
이현정
류민영 2L6-1 김은경
2L6-2 장영래
2L5-5
2L6-3 강정미
2L6-4 문초혜
박규엽

2O10-1 유필진

2O10-3

2L3-3

점심

대학원생
구두발표 (III)

2O9-3

2L2-3

12:30

10회장

Ayse Zehra AROGUZ

2L1-3
12:00

9회장

PSK-FAPS 2018
Congress on
Student Oral
Functional Polymers Graduate
and Their Applications Session (II) (English)
(English)

2L7-1

손선영

11:30

14:00

6회장

2L8-7
S. Sivaram
2L8-8 Dong Hoon Choi
Hiroyuki Nishide

2L7-7

2L8-9

김성륜

Ying-Ling Liu

2L7-8

2L8-10

김민국

Wen-Chang Chen

2O9-10

2O10-10

2O9-11

2O10-11

2O9-12

2O10-12

2O9-13

2O10-13

2O9-14

2O10-14

2O9-15

2O10-15

2O9-16

2O10-16

: WISET ․ PSK 젊은 연구자상 응모
제 43 권 2호 3

한국고분자학회
The Polymer Society of Korea

2018년 추계학술대회

연구논문 초록집
The Polymer Society of Korea
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기조강연장_ 10월 11일 (목)
1L2-7

기조강연
PL-1

(10:40-11:20)
좌장: 인교진
Conducting Polymer Nanomaterials for Chemical & Biosensor Applications
장정식, 서울대학교
1L2-8

한화고분자학술상 수상기념강연
PL-2

(11:20-12:00)
좌장: 김성수
Organic and Polymer Semiconducting Materials: Photonic Applications
Towards Next Generation Solar Cells
김환규, 고려대학교

Lee, Yong Taik Lim, Ji Hoon Jeong, Sungkyunkwan University; *Raphas Co.,
Ltd.
(16:30-17:00)
Convenient and Effective Photoinduced Grafting of Biocompatible Polymers
on the Super-engineering Plastics
Kazuhiko Ishihara, Kyoko Fukazawa, Satoshi Yanokuchi, Tetsuji Yamaoka*, Yuuki
Inoue, The University of Tokyo; *National Cerebral and Cardiovascular Center
(17:00-17:30)
Combination of Image-guided Intervention and Functional Polymeric
Microspheres for Effective Hepatocellular Carcinoma (HCC) Treatment
박우람, 차의과학대학교

제 3 회장_ 10월 11일 (목)
Natural Polymers: Materials, Processing, and Applications

제 1 회장_ 10월 11일 (목)
Molecular Electronics Division (I) (English)

Organizer: 김병수 (연세대), 박제영 (KRICT)

1L3-1

Organizer: Yong-Young Noh (Dongguk Univ.),
Yun Ho Kim (KRICT), Hyunhyub Ko (UNIST)

1L1-1

1L1-2

1L1-3

1L1-4

1L1-5

1L1-6

1L1-7

1L1-8

(13:30-14:00)
Chair: Unyong Jeong
High Performance Polymer Solar Cells with Heterogeneous and Homogeneous
Active Layers
최동훈, 고려대학교
(14:00-14:30)
Imide-functionalized Polymers for High-performance Organic Thin-film
Transistors and Polymer Solar Cells
Xugang Guo, Southern University of Science and Technology (SUSTech)
(14:30-15:00)
Nanoparticle-Enhanced Silver Nanowire Plasmonic Electrodes for
High-Performance Organic Optoelectronic Devices
김진영, 김태효, 강세원, 고현협, 울산과학기술원
(15:00-15:30)
Functional Devices Based on Electrochemically Doped Polymer Films
Taishi Takenobu, Nagoya University
(15:30-16:00)
Chair: Jin Young Kim
Polymer Composites for Stretchable Electronic Devices
정운룡, 포항공과대학교
(16:00-16:30)
Flexible Physical and Chemical Sensor Sheets
Kuniharu Takei, Osaka Prefecture University/JST PRESTO
(16:30-17:00)
~10 nm Scale Nanolithography and Its Applications to Display, Sensor and
Catalyst
Hee-Tae Jung, Korea Advanced Institute of Science and Technology
(17:00-17:30)
Polymer/Carbon Nanomaterial Composites and Energy Storage Technologies
Jianxin Geng, Beijing University of Chemical Technology

1L3-2

1L3-3

1L3-4

1L3-5

1L3-6

1L3-7

1L3-8

제 4 회장_ 10월 11일 (목)
고분자구조 및 물성: 극한물성소재
Organizer: 김범준 (KAIST), 박호석 (성균관대)

1L4-1

제 2 회장_ 10월 11일 (목)
Biomedical Polymers Division(I) (English)
Organizer: Dong-Wook Han (Pusan Natl. Univ.), Yong-kyu Lee (KNUT)

1L2-1

1L2-2

1L2-3

1L2-4

1L2-5

1L2-6

(13:30-14:00)
Chair: Yong-Kyu Lee
Apoptotic Cell-inspired Polymers for Anti-inflammatory Therapy
Mitsuhiro Ebara, International Center for Materials Nanoarchitectonics (MANA),
National Institute for Materials Science (NIMS)
(14:00-14:30)
Multi-stimuli Regulated Nano-micelles for Tumor-targeted Therapy
박인규, Kondareddy Cherukula, 전남대학교 의생명과학과
(14:30-15:00)
Biodegradable Polymer-based Nanostructures Employed for Pharmaceutical
Development
Jing Xu, Xiaowei Ma, Ningqiang Gong, Xing-Jie Liang, National Center for
Nanoscience and Technology/University of Chinese Academy of Sciences
(15:00-15:30)
Scaffold-free Cell Delivery Using Bio-functional Hydrogels
신흥수, 한양대학교
(15:30-16:00)
Chair: Dong-Wook Han
Creation of Antifreeze Polyamino Acid with Cryoprotective Function
Suong-Hyu Hyon, Kagoshima University/BMG Inc.
(16:00-16:30)
Enhanced Cancer Immunotherapy by In situ Nanomicelle-generating
Dissolving Microneedles
Nak Won Kim, Sun-Young Kim, Jung Eun Lee, Yue Yin, Jong Han Lee, Su
Yeon Lim, E Seul Kim, Hong Kee Kim*, Sohyun Kim, Jung-Eun Kim, Min Sang
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(13:30-14:00)
좌장: 김병수
A4 Chemistry: Synthesis of Cost-effective and Chemically Modifiable Cellulose
Filter Membrane
안응진, 김병수, 연세대학교 화학과
(14:00-14:30)
Robustness and load-bearing Property of Structural Biopolymeric Materials
오동엽, 황성연, 박제영, 차현길, 한국화학연구원
(14:30-15:00)
Recovery of Useful Metals by Using Biopolymeric Materials
홍혜진, 한국지질자원연구원
(15:00-15:30)
Application of Chitosan as Life Sciences
정경원, 나재운, 순천대학교 고분자공학과
(15:30-16:00)
좌장: 박제영
Smart Hyaluronic Acid Derivatives for Biomedical Applications
한세광, 황병우, 한슬기, 포항공과대학교
(16:00-16:30)
Cellulose Nanocrystal-derived Stimuli-responsive Cholesteric Microgels
조상호, 한국과학기술연구원
(16:30-17:00)
천연방향족 고분자인 리그닌의 고부가가치 활용을 위한 목질계 바이오매스 처리기술
김호용, 한국화학연구원
(17:00-17:30)
Cellulose Nanofibrils: A Multifunctional 1D Building Block Strategy for Advanced
Batteries
이상영, 울산과학기술원

1L4-2

1L4-3

1L4-4

1L4-5

1L4-6

1L4-7

1L4-8

(13:30-14:00)
좌장: 위정재
Directed Self-Assembly of High-Molecular-Weight Block Copolymer and Its
Applicability
류두열, 김영식, 이우섭, 조성준, 연세대학교
(14:00-14:30)
Towards Ultra-light, Ultra-strong, and Ultra-conductive Carbon Nanotube
Fibers
김승민, 정현수*, 한국과학기술연구원 전북분원; *한국과학기술연구원
(14:30-15:00)
Structure of Complex Coacervate Core Micelles
최수형, 허태영, 김인혜*, 이은지**, Debra Audus***, 홍익대학교; *충남대학교;
**GIST; ***NIST
(15:00-15:30)
액상 초고온세라믹 전구체 합성 및 특성 분석
이세훈, 이희정, 자오린, 한국기계연구원 부설 재료연구소
(15:30-16:00)
좌장: 김승민
Development of Fast Self-healing Elastomer at Room Temperature for 4th
Industrial Application
황성연, 박제영, 오동엽, 한국화학연구원
(16:00-16:30)
Individual Orbital Maneuver of Multi Soft Robots
위정재, 원수경, 인하대학교
(16:30-17:00)
HPLC를 이용한 실리카 친화형 변성 SSBR의 분석
최흥열, 김노마, 장태현*, LG화학기술연구원; *POSTECH
(17:00-17:30)
Bio-Inspired Synthesis of 2D and 3D Nanostructured Composites
염봉준, 한양대학교
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제 5 회장_ 10월 11일 (목)

1L7-2

기능성 고분자
Organizer: 박소정 (이화여대), 이승우 (고려대)

1L5-1

1L5-2

1L5-3

1L5-4

1L5-5

1L5-6

1L5-7

1O5-1

(13:30-14:00)
좌장: 박소정
Block Copolymer Structural Color Sensors and Displays
박철민, 강한솔, 박태현, 연세대학교
(14:00-14:30)
PEDOT:PSS Microfiber-Based Single-Strand Wearable Sweat Sensors
윤명한, 김영석, 김지웅, 광주과학기술원
(14:30-15:00)
Thermal Interfaces for Nanopatterning and Sensing
김태일, 성균관대학교
(15:00-15:30)
콘포말 위상 마스크 기반 대면적 3차원 나노구조소재 제작 및 응용
박준용, 금오공과대학교
(15:30-16:00)
좌장: 이승우
Three-dimensional Mechanical Metamaterials fabricated by Multi-beam
Interference Lithography
문준혁, 서강대학교
(16:00-16:30)
Mechanical and Wetting Transition on the Wrinkled Superhydrophilic Surfaces
문명운, 한국과학기술연구원(KIST)
(16:30-17:00)
Holographic Fabrication of 3D Plasmonic Nanostructures
박성규, 재료연구소
(17:00-17:20)
Fabrication of Various Sensor Systems Using Polydiacetylenes
신민재, 김민희*, 신재섭*, 세명대학교; *충북대학교

1L7-3

1L7-4

1L7-5

1L7-6

1L7-7

1L7-8

제 8 회장_ 10월 11일 (목)
Graduate Student Oral Session(I) (English)
Organizer: Pil J. Yoo (Sungkyunkwan Univ.), Jung-Hyun Lee (Korea Univ.)

1O8-1

제 6 회장_ 10월 11일 (목)
고분자합성
Organizer: 김경택 (서울대), 서명은 (KAIST)

1L6-1

1L6-2

1L6-3

1L6-4

1L6-5

1L6-6

1L6-7

1L6-8

1L6-9

(13:30-14:00)
좌장: 김경택
Recent Advances on Controlled Radical Polymerization of Fluoroalkenes and
Architectures Therefrom
M. Guerre, S. Banerjee, V. Ladmiral, Bruno Ameduri, Institut de Charles Gerhardt
(14:00-14:30)
Synthesis and Mechanochemical Degradation of Dendronized Polymers
Gregory Peterson, Ki-Taek Bang, Tae-Lim Choi, Seoul National University
(14:30-15:00)
RAFT Polymerization of Vinyl Ketones with Light and Chain-end Halogenation
of RAFT Polymers
이인환, 아주대학교
(15:00-15:30)
Recent Progress on the Field of Organic Solar Cells in ATOMS
양창덕, 울산과학기술원
(15:30-16:00)
좌장: 서명은
Synthesis of Various Conducting Polymers and Their Application to Energy
Devices
박태호, 포항공과대학교
(16:00-16:30)
Design of Multi-modal Stimuli-responsive Oxazoline Polymers
장우동, 연세대학교
(16:30-17:00)
Design of Highly Efficient Organic Photoredox Catalysts for Visible-lightDriven Atom Transfer Radical Polymerizations
권민상, 울산과학기술원
(17:00-17:30)
The Effect of Sidechain Structure on Pore Generation in Fluorescent Conjugated
Polymer Thin Films
임지우, 경희대학교
(17:30-18:00)
Multifunctional Thermoset Thin Films from Programmed Liquid Crystal
Monomers
정광운, 전북대학교

1O8-2

1O8-3

1O8-4

1O8-5

1O8-6

1O8-7

1O8-8

1O8-9

1O8-10

1O8-11

제 7 회장_ 10월 11일 (목)
Korea-Taiwan Joint Symposium: Functional Polymers for Future
Applications (English)
Organizer: Jinhwan Yoon (Pusan Natl. Univ.), Keun Hyung Lee (Inha Univ.)

1L7-1

(13:30-14:00)
Chair: Keun Hyung Lee
Organic Thermoelectric Fibers and Papers for Applications to Energy
Harvesting Devices
장광석, 한양대학교 에리카캠퍼스

(14:00-14:30)
Improving Performance and Stability of Polymer and Organic-Inorganic Hybrid
Perovskite Solar Cells by Rational Interface Engineering
Chu-Chen Chueh, National Taiwan University
(14:30-15:00)
Temperature Responsive Polymer Systems with Ionic Liquids
소순용, KRICT
(15:00-15:30)
Functional Mesoporous Materials Templated by Block Copolymers
Shiao-Wei Kuo, National Sun Yat-Sen University
(15:30-16:00)
Chair: Jinhwan Yoon
Effects of Cross-linking density of UV Irradiated Polystyrene Chains on Domain
Orientation and Spatial Order of Block Copolymer Nanodomains
Ya-Sen Sun, Song-Hao Wu, Wei-Chen Yang, National Central University
(16:00-16:30)
Emulsion Based Functional Materials
최시영, KAIST
(16:30-17:00)
Bio-inspired Zwitterionic Polymers and Membranes for Biomedical Applications
Yung Chang, Chung Yuan Christian University
(17:00-17:30)
A Microneedle Platform for Controlled Drug Delivery and Point-of-care
Diagnostics
양승윤, 부산대학교

1O8-12

(13:30-13:45)
Chair: Jung-Hyun Lee
Shear-Solvo Defect Annealing of Diblock Copolymer Thin films over Large
Area
김예찬, 김소연, 울산과학기술원
(13:45-14:00)
Fluorine-containing High-χ Block Copolymers for Sub-10 nm Lithographical
Application
조성준, 전승배, 전태석, 류두열, 연세대학교
(14:00-14:15)
Pore-selective SnS Functionalization in Honeycomb-Patterned Porous Films
Thuy Cao Thi, 허도성, 우마상카, Inje University
(14:15-14:30)
Hyper-cross-linked Polymer with Controlled Multiscale Porosity via
Polymerization-Induced Microphase Separation within High Internal Phase
Emulsion
박종민, 서명은, 김규한, 한국과학기술원
(14:30-14:45)
Monodisperse Magnetic Silica Hexapods
김재현, 이기라, Stefano Sacanna*, 오준석*, 성균관대학교; *Newyork University
(14:55-15:10)
Antifreeze Protein Inspired Gold Colloids as Facile and Highly Active Artificial
Antifreeze Material
이재원, 이상엽*, 임동권*, 안동준*, 이승우**, 성균관대학교; *고려대학교; **성균
관대학교/고려대학교
(15:10-15:25)
Non-Swellable, Cytocompatible, pHEMA-Alginate Hydrogels with High
Stiffness and Toughness
김용우, 선정윤, 서울대학교
(15:25-15:40)
Chair: Felix Sunjoo Kim
Hyperbaric Oxygen-generating Hydrogels for Enhanced Wound Healing
박수진, 박경민, 인천대학교 생명공학부
(15:40-15:55)
Environmental Friendly Water-based Solution Process for Ag Nano-mesh
Electrodes with High Adhesion Strength to Substrate
이성민, 오승우, 장석태, 중앙대학교
(15:55-16:10)
Thermoresponsive Smart Colorimetric Patches Based on the Plasmonic
Nanoparticles-decorated Responsive Polymer Microgels
염정희, 최아영, Ravi Shanker, 김민수, 고현협, UNIST
(16:20-16:35)
Hydrogels with an Embossed Surface: an All-in-one Platform for Mass
Production of Size-controlled Multicellular 3D Spheroids of Human Adipose
Derived Stem Cells (hADSCs) and their Application in 3D Printing
김세정, 이상민, 신흥수, 한양대학교
(16:35-16:50)
Metal Organic Frameworks in a Blended Polythiophene Hybrid Film with
Surface-Mediated Vertical Phase Separation for the Fabrication of a Highly
Sensitive Humidity Sensor
장영진, 권은혜, 박영돈, 인천대학교
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1O8-13

1O8-14

1O8-15

(16:50-17:05)
Surface State-mediated Charge Transfer of Cs2SnI6 and Its Application in
Dye-sensitized Solar Cells
신현오, 권태혁, UNIST
(17:05-17:20)
Electrochromic Capacitive Windows through Charge Balancing of Conjugated
Polymer Layers
김영훈, 한민수, 김진보, 김은경, 연세대학교
(17:20-17:35)
Flexible and Reliable Organic Field-Effect Transistors Using Low- Temperature
Solution-Processed Polyimide Gate Dielectrics
박현진, 유성미*, 이미혜*, 김윤호*, 정성준, 포항공과대학교; *한국화학연구원

1O9-15

제 10 회장_ 10월 11일 (목)
대학원생 구두발표(II)
Organizer: 김종복 (금오공대), 홍진기 (연세대)

1O10-1

1O10-2

제 9 회장_ 10월 11일 (목)
대학원생 구두발표(I)
Organizer: 김종복 (금오공대), 홍진기 (연세대)

1O9-1

1O9-2

1O9-3

1O9-4

1O9-5

1O9-6

1O9-7

1O9-8

1O9-9

1O9-10

1O9-11

1O9-12

1O9-13

1O9-14

(13:30-13:45)
좌장: 허수미
Novel In situ Polymerization of L-lactide with a Homologous Self- Nucleating
Agent
임승혁, 정영미*, 김수현*, 고려대학교; *한국과학기술연구원
(13:45-14:00)
Diffusion Mechanism of Freestanding Thin Polymer Film Embedded with
Nanoparticles
정진관, 성봉준, 서강대학교 화학과
(14:00-14:15)
Star Polymer-assembled Membranes for Desalination and Water Treatment
박찬형, 전성권, 박상희, 김달용, 방준하, 이정현, 고려대학교
(14:15-14:30)
Malleable Thermal Stiffening Plastic Composites for Realizing High Filler Shear
Alignment and High Thermal Conductivity
이장건, 김채빈, 고문주, 한국과학기술연구원
(14:30-14:45)
Graphene Bubble Based Plesiohedral Cellular Network for Ultralight, Strong,
and Superelastic Materials
오민준, 여선주*, 전현민, 이민환**, 배중건**, 김예슬, 박경진, 이승우***, Daeyeon
Lee****, 원병묵, 이원보**, 권석준*, 유필진, 성균관대학교; *KIST; **서울대학교;
***고려대학교; ****University of Pennsylvania
(14:55-15:10)
Large-area, Planar Ordering of High-resolution Dendrimer Cylinders by High
Aspect Ratio Line Patterns
박강호, 정우빈, 권기옥, Oleg D. Lavrentovich*, 정희태, KAIST; *Kent State
University
(15:10-15:25)
Development of RTV Rubber-based Anti-icing Coating Material
조희재, 김유섭, 이경익*, 한상철**, 이수열, 정용찬**, 충남대학교; *삼화페인트 공업;
**한국전력공사 전력연구원
(15:25-15:40)
Development of Anti-adhesive and Decontaminated Coating Material
김유섭, 조희재, 이수열, 정용찬*, 한상철*, 이경익**, 충남대학교; *한국전력공사
전력연구원; **삼화페인트공업(주)
(15:40-15:55)
Polysaccharide-based Anti-bacterial Coating for Surface Modification of
Medical Devices
박소현, 홍진기, 연세대학교
(16:05-16:20)
좌장: 이은지
Influence of Residual Alkyne Groups on Ring-Opening Metathesis
Ploymerization after Copper(I)-Catalyzed Alkyne-Azide Cylcoaddition Click
Reaction
최진웅, 김현주, 문준수, 김정곤*, 방준하, 고려대학교; *전북대학교
(16:20-16:35)
Facile In-situ Polymerization of Thermotropic Liquid Crystalline Polymers as
Thermally Conductive Matrix Materials
강영권, 김봉기, 건국대학교
(16:35-16:50)
Order to Disorder Transition Behavior of Block Copolymer Thin Films and
Thickness Dependence
김영식, 용대성*, 안형주**, 김재업*, 류두열, 연세대학교; *UNIST; **포항가속기
연구소
(16:50-17:05)
Domain Structures of Poly(3-dodecylthiophene)-based Block Copolymers
Depend on Regioregularity
김진성, 한정훈, 김영권, 박현정, Jonathan P. Coote*, Gila E. Stein*, 김범준, 한국과
학기술원; *University of Tennessee, Knoxville
(17:05-17:20)
Tailoring Nanoporous Structures via Asymmetric PS-PLA Brush Random
Copolymers
조승완, 안석균, 부산대학교
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(17:20-17:35)
Curvature-morphing of Glassy Polymers by Localized Photothermal Heating
이종혁, 최준찬*, 이재원*, 김학린*, 위정재, 인하대학교; *경북대학교

1O10-3

1O10-4

1O10-5

1O10-6

1O10-7

1O10-8

1O10-9

1O10-10

1O10-11

1O10-12

1O10-13

1O10-14

1O10-15

(13:30-13:45)
좌장: 문홍철
Fabrication of the Grooved Conductive Scaffold Based on the Fiber- templated
Technique for Neural Regeneration
민지홍, 김민수, 이재상, 고원건, 연세대학교
(13:45-14:00)
ROS-responsive Thioether-based Polymers for Cancer-targeted Therapy
김윤석, 김수민*, 심민석**, 인천대학교 생명 나노바이오공학; *가톨릭대학교 약학
대학; **인천대학교
(14:00-14:15)
Protein Nanocapsules by Enzymatic Removal of a Polymer Template
이채연, 황아란, Leeja Jose, 박지현*, 송재광*, 백현종, 부산대학교; *한국화학연구
원
(14:15-14:30)
Stretchable Separator Membrane via Phase Separation for Deformable Energy
Storage Devices
신명수, 송우진, 유승민, 박수진*, 울산과학기술원; *포항공과대학교
(14:30-14:45)
Highly Conductive and Alkaline-stable Nanocomposite Membrane for Anion
Exchange Membrane Fuel Cell
최승영, 이희우, 서강대학교
(14:55-15:10)
Synthesis of Conducting Polymer Intercalated Vanadate Nanofibers Using a
Sonochemical Method and Their High Pseudocapacitive Performance
이세훈, 박창용, 임승순, 안희준, 한양대학교
(15:10-15:25)
Reconfigurable Capsule Resonator Containing Cholesteric Liquid Crystals
이상석, 김종빈, 김윤호*, 김신현, 한국과학기술원; *한국화학연구원
(15:25-15:40)
Vapor-phase Synthesis of high-k, Ultrathin Polymer Gate Insulator for
Low-power Thin-film Transistor
최준환, 주문규, 박관용, 임성갑, KAIST
(15:40-15:55)
Water-resistant Silver Bismuth Sulfide Film for Solution-Processable Thin Film
Solar Cells
오재택, 최효성, 한양대학교
(16:05-16:20)
좌장: 선정윤
Enhanced Mechanical Properties of Polymer Nanocomposites Using
Dopamine-Modified Polymers at Nanoparticle Surfaces in Very Low Molecular
Weight Polymers
권나경, 김소연, 울산과학기술원
(16:20-16:35)
The Influence of Oil Penetration on Physical and Chemical Properties of Carbon
Fiber Reinforced Polymer
조치형, 손인태, 문기태, 이은비, 이준협, 명지대학교
(16:35-16:50)
Wafer-scale One-dimensional Microwire Arrays Fabricated via Evaporative
Assembly and Their Applications
박재훈, 조정호, 성균관대학교
(16:50-17:05)
Controlled Clustering of Anisotropic Bimetal-polymer Composite
Nanostructures for Multiplexed Biosensing
황은영, 임동우*, Department of Bionanotechnology, Hanyang University;
*Department of Bionano Engineering and Bionanotechnology, Hanyang University
(17:05-17:20)
Light Trapping by Surface-enhance Raman Scattering Surface Using SiO2
Nanoparticle in Solution System
남지혜, 서춘희, 오창준, 강영종, 한양대학교
(17:20-17:35)
One-pot Synthesis of a Zwitterionic Small Molecule Bearing Disulfide Moiety
for Anti-biofouling Macro and Nanoscale Gold Surfaces
이승주, 이원규, 박지호*, 이재승, 서지훈, 고려대학교 신소재공학부; *서강대학교
화학과

제 1 회장_ 10월 12일 (금)
분자전자 부문위원회(II)
Organizer: 노용영 (동국대), 김윤호 (KRICT), 고현협 (UNIST)

2L1-1

(10:30-11:00)
좌장: 유용상
Hetero Atom Doped Graphene Nanoplatelets and Polymer Composites as
Counter Electrodes for Sensitization Type Solar Cells

2018년 추계학술대회 연구논문 초록집
2L1-2

2L1-3

2L1-4

2L1-5

2L1-6

2L1-7

2L1-8

이재준, 유기천*, 김재천*, 동국대학교; *동국대학교 융합에너지신소재공학과
(11:00-11:30)
Controlling the Size and Orientation of Small Molecule Organic Semiconductor
Crystals Using Meniscus Guided Solution Shearing for High Performance
Organic Thin-film Transistors
스티브 박, 한국과학기술원
(11:30-12:00)
Fabrication of High Performance Carbon Nanotube Fiber
정현수, 이재근, 이동명, 김승민, 한국과학기술연구원
(12:00-12:30)
Various Hole-transporting Materials for Highly Efficient Perovskite Solar
Cells
전남중, 한국화학연구원
(14:00-14:30)
좌장: 김윤호
Synthesis of Novel Quinoidal Polymers and Processing for Organic Electronic
Devices
김동유, 광주과학기술원
(14:30-15:00)
Interfacial Energy Barrier Control for Enhancing the Efficiency of Organic
Optoelectronic Devices
송명훈, 이승진, Thanh Luan Nguyen*, 이상윤, 장충현, 김진영, 우한영*, 울산과학기
술원; *고려대학교
(15:00-15:30)
Scalable Refractive Index Sensing System with Highly Sensitive ColorTunablility based on Liquid Approachable Metal-Insulator-Metal Structure
유용상, 유의상*, KIST; *한국과학기술연구원 국가기반기술본부 센서시스템연구
센터
(15:30-16:00)
Stretchable Sensors for Wearable and Smart Electronics
이내응, 성균관대학교

2L3-4

2L3-5

2L3-6

2L3-7

2L3-8

제 4 회장_ 10월 12일 (금)
4차 산업혁명시대 차세대 자동차 재료의 첨단 연구동향
Organizer: 오정석 (경상대), 하진욱 (KATECH)

2L4-1

2L4-2

제 2 회장_ 10월 12일 (금)
2L4-3

의료용 고분자 부문위원회(II)
Organizer: 한동욱 (부산대), 이용규 (한국교통대)

2L2-1

2L2-2

2L2-3

2L2-4

2L2-5

2L2-6

2L2-7

2L2-8

(10:30-11:00)
좌장: 박경민
Control of Cellular Functions Using Polymeric Nano-films for Stem Cell
Engineering
홍진기, 연세대학교
(11:00-11:30)
Enhancing Cancer Immunotherapy Using Biomaterials
박천권, 성균관대학교
(11:30-12:00)
The Application of AFM (Atomic Force Microscopy) in Biomaterials
정유진, 한국화학연구원
(12:00-12:30)
Surface-decorated Hybrid Nanostructures for Drug and Gene Delivery
유혁상, 강원대학교
(14:00-14:30)
좌장: 허강무
홍합모방 지혈 고분자
이해신, 한국과학기술원
(14:30-15:00)
Nanostructred Microparticles for Topical Drug Delivery to the Eye
최영빈, 서울대학교
(15:00-15:30)
Polymer-based Nitric Oxide Delivery System for Bioapplication
김원종, 포항공과대학교
(15:30-16:00)
Deep Learning-based Highly Accurate Prediction of CRISPR-Cpf1 Activity
Hui Kwon Kim, Seonwoo Min*, Myungjae Song, Sungroh Yoon*, Hyongbum
Henry Kim, Department of Pharmacology, Yonsei University; *Electrical and
Computer Engineering, Seoul National University

2L4-4

2L4-5

2L4-6

2L4-7

2L4-8

산업용 고분자 소재
Organizer: 최치훈 (현대자동차), 강호종 (단국대)

2L5-1

2L5-2

2L5-3

2L5-4
Organizer: 안석균 (부산대), 현동춘 (경북대)

2L3-1

2L3-2

2L3-3

(10:30-11:00)
좌장: 현동춘
Non-invasive Transdermal Photomedicine Using Hyaluronate Derivatives
김기수, 부산대학교
(11:00-11:30)
Bioinspired, Polyphenol-Based Nanocoating and Its Nanobio-Applications
박지훈, 이화여자대학교
(11:30-12:00)
Concatenation of Chirality Controlled Micro-Helices
전석진, 금오공과대학교

(10:30-11:00)
좌장: 오정석
자동차용 고분자 소재의 연구개발 동향 소개
하진욱, 자동차부품연구원
(11:00-11:30)
Study on the Migration Characteristics of Additives in Polypropylene under
Accelerated Aging Treatment
원종성, 구선웅, 김대식*, 이승구, 충남대학교; *현대자동차
(11:30-12:00)
자동차용 복합재 설계 및 성형 기술 동향
박영빈, 울산과학기술원
(12:00-12:30)
Polymer Semiconductors for Lightweight and Flexible Electronics
황예진, 인하대학교
(14:00-14:30)
좌장: 하진욱
자동차 내장재용 Bio 기반의 폴리우레탄 폼 및 Bio Polyol 기술
이상현, MCNS
(14:30-15:00)
Development of Seat Foam Pads for Enhanced Riding and Endurance Comfort
Based on ALL MDI System
서원진, 이성현, 임병국, 정동우, 박현규, 현대자동차
(15:00-15:30)
The Trend of Vehicle Lamp Technology
김정영, 현대모비스
(15:30-16:00)
자동차 부품 제조를 위한 3D-MID 기술
이진성, (주)드림텍

제 5 회장_ 10월 12일 (금)

제 3 회장_ 10월 12일 (금)
신진연구자 특별 심포지움

(12:00-12:30)
Fabrication of Functional Polymer Nanomaterials for Wireless Sensor
Application
이준섭, 가천대학교
(14:00-14:30)
좌장: 김기수
Quantitative Analysis of Fiber Distortion in High Speed Composite Fabrication
Processes
성동기, 부산대학교
(14:30-15:00)
Highly Efficient Organic Photovoltaics Enabled by Conjugated Random
Copolymers
엄태식, 홍익대학교
(15:00-15:30)
Oriented and Aligned Semiconducting Polymers for High-mobility Field-effect
Transistors
이병훈, 이화여자대학교
(15:30-16:00)
Efficient Solution-Processed Organic Light-Emitting Diodes Based on
Thermally Activated Delayed Fluorescence Polymers
이세연, 동국대학교

2L5-5

2L5-6

2L5-7

(10:30-11:00)
자동차용 복합소재 및 공정기술 개발현황
김세용, 한화첨단소재
(11:00-11:30)
자동차 외장 및 차체 부품용 고분자 소재 기술 개발 동향
이용철, 박광렬, 이성우, 류호진, 에코플라스틱
(11:30-12:00)
자동차 샤시부품용 플라스틱 소재 및 기술 개발 동향
김재덕, 동희홀딩스
(12:00-12:30)
자동차 내장부품용 플라스틱 소재 및 공법 기술 개발 동향
곽성복, 덕양산업
(14:00-14:30)
자동차 산업에서의 자외선(UV) 경화형 코팅 소재
박규엽, KCC중앙연구소
(14:30-15:00)
고기능 점착기술과 고분자공학
박민수, 남승웅, 임회득, 이지혜, 예광남, (주)영우 중앙연구소
(15:00-15:30)
고분자형 대전방지제 개발 동향
황진택, 에이엠솔루션

좌장: 최치훈

좌장: 류민영
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제 6 회장_ 10월 12일 (금)
여성연구자 특별 심포지움 및 미래연구자를 위한 진로 멘토링
Organizer: 이현정 (국민대), 허수미 (전남대)
※ 본 세션은 한국여성과학기술인지원센터(WISET)의 지원을 받아 진행됨.

2O6-1

2O6-2

2O6-3

2O6-4

2O6-5

2O6-6

2L6-1

2L6-2

2L6-3

2L6-4

2O6-7

2O6-8

2O6-9

2O6-10

2O6-11

(10:30-10:50)
좌장: 허수미
Flexible Organic Phototransistors with NIR-Sensing Conjugated Polymers: from
Synthesis to Applications
한혜미, 이철연*, 김화정*, 김영규*, 한국과학기술연구원; *경북대학교
(10:50-11:10)
Free-patterned Design of Fabric-based Wearable Organic Light- emitting
Diodes
손선영, 박현진, 권지민, 심재원*, 정성준, 포항공과대학교; *동국대학교
(11:10-11:30)
Understanding Shape Transition of Block Copolymer Particles by Controlled
Assembly of Nanorod Surfactants and Block Copolymers
구강희, 유지호*, 윤홍석, 신재만, 장세규**, 이원보*, 김범준, KAIST; *서울대학교;
**KIST
(11:30-11:50)
Repeated Tensile Stimulus for Mature Myotube Formation on Gelatin Nanofiber
손영주, 유혁상, Mao Wei, 이 솔, 신지운, 이주원, 강원대학교
(11:50-12:05)
Development of a Supramolecular Accelerator Simultaneously to Increase
the Cross-linking Density and Ductility of an Epoxy Resin
서지애, 서지훈, 고려대학교
(12:05-12:20)
Reactive Oxygen Species Scavenging Injectable Hydrogel with Cytoprotective Effect
under Oxidative Stress for Tissue Regenerative
풍, 박기동, 아주대학교
(12:30-13:00)
좌장: 이현정
Stabilizig and Empowering with Color Swtichable Polymers
김은경, 연세대학교
(13:00-13:30)
차세대 디스플레이용 코팅 소재
장영래, LG 화학
(13:30-14:00)
여성연구자에서 기획전문가로: BT사업 개발 현황과 전망
강정미, SK 바이오랜드
(14:00-14:30)
엔지니어가 바라보는 기술신용평가
문초혜, 나이스평가정보
(14:40-15:00)
좌장: 허수미
Towards Single-MW Macromolecular CT Contrast Agents with Nano-sized
Properties Synthesized Using High Iodine-content Modular Building Blocks
김미정, 정혜연, 김보람, 성수은, 김윤경, 한국생명공학연구원
(15:00-15:15)
Development of Novel NDI-Based Acceptors for Solar Cells
하연희, 김윤희, 권순기, 경상대학교
(15:15-15:30)
Elucidating Helical Assembly of Au Nanoparticles Confined Nanochannels by
Transmission Electron Microscopy Tomography
진선미, Ke Wang*, 김인혜, Jintao Zhu*, 이은지**, 충남대학교; *Huazhong
University of Science and Technology; **광주과학기술원
(15:30-15:45)
Studies Phase Behavior of Block Copolymer (BCP) Brushes with Various
Parameters using Simulation
강가량, 허수미, 김명웅*, 손동완*, 전남대학교; *인하대학교
(15:45-16:00)
Contactless Magnetomotility of Helical Soft Robots
박정은, 위정재, 인하대학교

2L7-4

2L7-5

2L7-6

2L7-7

2L7-8

(12:00-12:30)
고분자 나노복합소재 모델링을 위한 멀티스케일 및 데이터기반 시뮬레이션 연구
양범주, 전해민*, 한국과학기술연구원; *한밭대학교
(14:00-14:30)
좌장: 안석훈
Grapphene-based Layer-by-Layer Assembly: Application for Wearable
Triboelectric Nanogenerator
박용태, 명지대학교
(14:30-15:00)
Nanodiamonds and Its Derivative Nanoonions as Functional Nanocomposite
Materials
강은아, 중앙대학교
(15:00-15:30)
에어로겔 기반 초단열 복합재료
이혜성, 장한결, 조재현*, 양범주*, 김성륜, 전북대학교; *한국과학기술연구원
(15:30-16:00)
Experimental Study of T-RTM Process for the Carbon/PA6 Composite Using
Anionic Polymerization of ε–Caprolactam
김민국, 한국과학기술연구원

제 8 회장_ 10월 12일 (금)
PSK-FAPS 2018 Congress on Functional Polymers and Their Applications
(English)
Organizer: Dong Hoon Choi (Korea Univ.)

2L8-0

2L8-1

2L8-2

2L8-3

2L8-4

2L8-5

2L8-6

2L8-7

2L8-8

2L8-9

2L8-10

제 7 회장_ 10월 12일 (금)

(10:30-10:40)
Chair: Jungahn Kim, Kookheon Char
Opening Address
Jungahn Kim, President, FAPS
(10:40-11:00)
Application of Biodegradable Organogel from Microbial Monomer in Topical
Drug Delivery
Satriani Aga Pasma, Rusli Daik, Mohd Hanif Zulfakar, Suria Ramli, Mohamad
Yusof Maskat, Universiti Kebangsaan Malaysia
(11:00-11:20)
Preparation of Patterned Polymeric Scaffold by Soft Lithographic Method and
Its Characterization for Tissue Engineering
Ayse Zehra AROGUZ, Istanbul University
(11:20-11:40)
Cellulosic Bionanocomposites Prepared Through the Mineralization of Aerogels
Yury Shchipunov, Russian Academy of Sciences
(11:40-12:00)
Synthesis and Properties of Thioether-containing Aliphatic Polyesters
Xiao-Wei Kan, An Lyu, Qi-Yuan Wang, Ling-Gao Li, Zi-Chen Li, Peking
University
(13:50-14:10)
Chair: Yong Ku Kwon
Carbon Dioxide Based Plastics from Aluminum Porphyrin Catalyst
Xianhong Wang, Changchun Institute of Applied Chemistry, Chinese Academy of
Sciences
(14:10-14:30)
Periodically Grafted Liquid Crystalline Polymers
Gabriel Orodepo Ogunsola, S. Ramakrishnnan, Indian Institute of Science
(14:30-14:50)
Graphene-Elastomer Functional Nanocomposites: Structure and Properties
S. Sivaram, Indian Institute of Science Education and Research
(14:50-15:10)
Chair: Dong Hoon Choi
Materials Informatics on Energy-related Functional Polymers
Hiroyuki Nishide, Waseda University
(15:10-15:30)
Recent Studies on Polybenzoxazines: From Chemical Reaction to Applications
Ying-Ling Liu, National Tsing Hua University
(15:30-16:00)
Molecular Architecture Effect of Oligosaccharide-based Block Copolymers for
Stretchable Electrical Device Applications
Chih-Chien Hung, Saki Nakahira*, Takuya Isono*, Shih-Huang Tung, Toshifumi
Satoh*, Wen-Chang Chen, National Taiwan University; *Hokkaido University

고분자가공/복합재료
Organizer: 김선주 (중앙대), 안석훈 (KIST)

2L7-1

2L7-2

2L7-3

(10:30-11:00)
좌장: 김선주
Structural Variation and Stability of Mesoporous Silica and Organosilica
Prepared with Water-Soluble Multi-block Copolymer Templates
조은범, 서울과학기술대학교
(11:00-11:30)
자동차 헤드램프 모듈 적용 PPS 복합소재 기반 리플렉터 하우징의 방열 특성에
관한 연구
고윤기, 이평찬, 하진욱, 김보람, 정재욱*, 최기환*, 자동차부품연구원; *니프코코리아
(11:30-12:00)
Phase Separation Behavior and Dynamic Mechanical Properties of Unfilled
and Silica Filled Styrene Butadiene Rubber (SBR) and Butadiene Rubber (BR)
Blend
최재선, 나육열, 박정원, 김창종, 김노마, LG화학 기술연구원
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제 9 회장_ 10월 12일 (금)
Graduate Student Oral Session(II) (English)
Organizer: Pil J. Yoo (Sungkyunkwan Univ.), Jung-Hyun Lee (Korea Univ.)

2O9-1

2O9-2

(10:30-10:45)
Chair: Kyoung Taek Kim
Solvent Size Dependent Structure of Diblock Copolymer Micelles in N-alkanes
이상호, 최수형, 방준하*, 홍익대학교; *고려대학교
(10:45-11:00)
Self-Assembled Morphologies of Polystyrene-b-Poly(1,4-butadiene) Confined
in Cone-Shaped Templates: Effect of Confinement Geometries
김영걸, Takeshi Higuchi*, 황성열, An-Chang Shi**, Baohui Li***, Hiroshi Jinnai*,
차국헌, 서울대학교; *Tohoku University; **Mcmaster University; ***Nankai
University

2018년 추계학술대회 연구논문 초록집
2O9-3

2O9-4

2O9-5

2O9-6

2O9-7

2O9-8

2O9-9

2O9-10

2O9-11

2O9-12

2O9-13

2O9-14

2O9-15

2O9-16

(11:00-11:15)
Characteristics of Chitin Nanomaterials Obtained via 3 Different Treatments
and Improved Properties of Poly(vinyl alcohol) composites
TRAN HONG THANG, 황성연, 박제영, 오동엽, KRICT
(11:15-11:30)
Effects of Magnetic Particle Alignment on Magneto-Active Polymer Composites
Microarray
전지수, 위정재, 인하대학교
(11:30-11:45)
Directed Self-Assembly of Polyaniline on Crystalline Ice Surfaces: Molecular
Interpretation via Computational Chemistry
이상엽, 김성렬, 정우혁, 안동준, 고려대학교
(11:45-12:00)
Efficient Endocytosis with Dimensional Change of Graphene Oxide Sheets
for Anti-cancer
허지웅, 선형덕, 홍진기, 연세대학교
(12:00-12:15)
Designing Nanodimple Arrays for Plasmonic Coloration
이승열, 김신현, 한국과학기술원
(12:15-12:30)
The Post-treatment of PEDOT: PSS Flims for all Plastic Bioelectronics
김도균, 윤명한, 광주과학기술원
(14:00-14:15)
Chair: Byeong-Su Kim
Random Copolymer-based Ion Gels Having High Ionic Conductivity and
Mechanical Robustness for Bending Durable Electrochemical Applications
서동규, 문홍철, 서울시립대학교
(14:15-14:30)
Influence of pH Condition on Characteristics of Gelatin Hydrogels based Organic
Electrochemical Transistors
조영진, 김태일, 성균관대학교
(14:30-14:45)
Advanced Lithium Batteries Based on the Single-ion Polymer Nanoparticles
김보람, 박문정, 포항공과대학교
(14:45-15:00)
DNA-directed Amphiphilic Self-assembly as a Chemifunctional/Multiscale
Structuring Strategy: Toward High-performance Li-S Battery Cathodes
조석규, 이상영, 울산과학기술원
(15:00-15:15)
Thermally Stable and Highly Efficient Planar Perovskite Solar Cells Using
a Zwitterion-Modified SnO2 Electron Transport Layer
최경원, 강경호, 박철웅, 임채성, 박성진, 박태호, POSTECH
(15:15-15:30)
Highly Crystalline Ambipolar Phototransistor Fabricated Using a PTCDI- C5
Template on a Polymer Gate Dielectric
터르쇼이 게르게이, 박성휘, 표승문, Konkuk University
(15:30-15:45)
ROS Generation Efficiency of Conjugated Polymers with Various Backbone
권영진, 김현철, 이택승, 충남대학교
(15:45-16:00)
Surface Modification of Polymer Gate Dielectrics for Low Power in Organic
Transistors
김진성, 조길원, 포항공과대학교

2O10-2

2O10-3

2O10-4

2O10-5

2O10-6

2O10-7

2O10-8

2O10-9

2O10-10

2O10-11

2O10-12

2O10-13

2O10-14

2O10-15

제 10 회장_ 10월 12일 (금)
2O10-16

대학원생 구두발표(III)
Organizer: 김종복 (금오공대), 홍진기 (연세대)

2O10-1

(10:30-10:45)
좌장: 유필진
Control the Aromatic Compound Delivery System Compose of Poly (ethylene

glycol) Diacrylate with Graphene Oxide by Surface Primer
박규하, 서성백, 부산대학교 생명자원과학대학 바이오소재과학과
(10:45-11:00)
Development of Dual Imaging Guided Oxidative-photothemal Anticancer
Polymer Micelles
노정연, 정은경, 이동원, 전북대학교
(11:00-11:15)
Hyalruronate Conjugated Molybdenum Disulfide for Photoacoustic Cancer
Theranosis
신명환, 한세광, 포항공과대학교
(11:15-11:30)
pH-Responsive Mineralized Nanoparticles for Synergistic Combined Release
of ROS-amplifying Agents
이형근, 이상천*, 정서영, 이홍재*, 민경현*, 경희대학교 약학대학; *경희대학교 치과
대학
(11:30-11:45)
Sub-nanogram Level Biomarker Capturing by Nanoporous Microneedles
강예은, 성금용, 임상구, 이예찬, 양승윤, 부산대학교
(11:45-12:00)
Dependence of Molecular Structures and Concentration of Chromophores
on Electrochromic Device Performance
윤태용, 문홍철, 서울시립대학교
(12:00-12:15)
Interconnected Conducting Polymer Microfiber Mesh for Bioelectronics and
Ion Storage Application
김지웅, 김영석, 김성민, 윤명한, 광주과학기술원
(12:15-12:30)
Flexible and Biocompatible Glucose Fuel Cell for Smart Soft Comtact Lens
강동원, 김정욱, 서강대학교
(14:00-14:15)
좌장: 곽민석
Synthesis of Azonaphthol-based Conjugated Polymer as a Ratiometric
Chemosensor for Fluoride Ion
윤여주, 조선영, 이택승, 충남대학교
(14:15-14:30)
Solution-precessable, Thin and High-dielectric Polyurea Gate Insulator with
Strong Hydrogen Bonding for Low-voltage Organic Thin-film Transistors
유성미, 김동균, 하태욱, 원종찬, 장광석*, 김윤호, 한국화학연구원; *한양대학교
(14:30-14:45)
Pressure Sensitive Contact Transistors Operating in Subthreshold Regime
백상훈, 배근열, 권지민, 조길원, 정성준, 포항공과대학교
(14:45-15:00)
MLA 구조를 가지는 Parylene 기판을 이용한 Flexible OLED의 아웃 커플링 효율
향상 연구
김아름, 이종희, 이재현, 한밭대학교
(15:00-15:15)
Ligand-Asymmetric Janus Quantum Dot-Charge Transport Layer Pairs for
Efficient Blue-Quantum Dot Light-Emitting Diodes
조익준, 배완기*, 조진한, 고려대학교; *성균관대학교
(15:15-15:30)
Flexible/Rechargeable Zn-Air Batteries Based on Multifunctional Heteronanomat
Architecture
이동규, 이상영, 울산과학기술원
(15:30-15:45)
Modified Copper Current Collector for Lithium-Sulfide Batteries
박승규, 김진곤, POSTECH
(15:45-16:00)
Sulfur-rich Polymers with Functional Linkers for Cathode Materials of Lithium
Sulfur Batteries
강한얼, 박문정, 포항공과대학교
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1PS-20

포스터발표(I) _ 10월 11일 (목)

(09:00 ~ 10:30)

좌장: 서장원, 임은희

우수논문발표상
1PS-21

| 고분자합성 |
1PS-1

1PS-2
1PS-3

1PS-4

Synthesis of High Molecular Weight Polybenzimidazole Using a Highly Pure
Monomer under a Mild Condition
김은기, 이종찬, 김형준*, 이소영*, Dirk Henkensmeier*, 서울대학교; *KIST
RAFT Polymerization of Vinyl Acetate in Heterogeneous Media
신남재, 곽영제, 숭실대학교
Highly Efficient Organic Photocatalysts Discovered via a Computeraided-design Strategy for Visible-light-driven Atom Transfer Radical
Polymerization
Varun Kumar Singh, 유창훈, 김영무, 권용환, 김도연, 이준혁, 권민상, 울산과학기술원
High-quality Polymeric Precision Through Stepwise Stille Polycondensation
Toward no Batch-to-Batch Variations in Polymer Solar Cell
이상면, 박혜성, 양창덕, 울산과학기술원

1PS-22

1PS-23

1PS-24

1PS-25

| 고분자구조 및 물성 |
1PS-5

Morphology Re-entry of Linear S1I1S2I2 Tetrablock Copolymers at the Symmetric
Overall Volume Fraction
안성현, 김진곤, 포항공과대학교

| 기능성 고분자 |
1PS-6

1PS-7

1PS-8

1PS-9
1PS-10

1PS-11

Morphology Control on Poly(p-phenyleneethynylene) Films for Highly Sensitive
Porous Chemosensors
김도완, 함동효, 권순형, 임지우*, 차국헌, 서울대학교; *경희대학교
Multidimensional Fe2O3 Hollow Nanoparticles/PANI:PSS Nanocomposite Paste
for High Performance Wireless Toxic Gas Sensor
김성근, 장정식, 서울대학교
Supramolecular Assembled Nanoporous Film with Reversible and Switchable
Metal Salts for a Triboelectric Nanogenerator
박찬호, 박철민, 연세대학교
Poly(phenylene oxide) 고분자와 키토산을 이용한 가교막 제조 및 특성평가
손태양, 정지혜, 고태호, 홍준의, 남상용, 경상대학교
Polymer-based Wearable Vibration Sensor for Quantitative Voice Recognition
이시영, 송성원, 김준수, 윤인열, 배근열, 김대건, 박상식, 이일민, 정윤영, 조길원,
POSTECH
Stimuli-Responsive, Shape-Transforming Nanostructured Block Copolymer
Particles
이준혁, Kin Liao*, 김범준, KAIST; *Khalifa University

| 의료용 고분자 부문위원회 |
1PS-26

1PS-27

1PS-28
1PS-29

1PS-30

1PS-31

1PS-32

1PS-13

1PS-14

1PS-15

1PS-16

1PS-17

1PS-18

Thermal Properties of Waterborne Polyurethane Nanoclay Composites Film:
The Effect of Aliphatic Diisocyanate Type and Organo Nanoclay
김동은, 민성환, 이상호, 동아대학교
Effect of Single-walled Carbon Nanotubes on the Physical Gelation of Binary
Polymer Blends
김세민, 윤현석*, 전남대학교 대학원 고분자공학과; *전남대학교 대학원 고분자공학
과/전남대학교 고분자융합소재공학부
Effect of Nanowire Aspect Ratio on the Properties of Polystyrene/silver
Nanowire Nanocomposites via Latex Technology
김정목, 정춘호, 박춘희, 이성재, 수원대학교
단축압출기의 고형수지 이송구간의 집합고형체 물성 측정에 관한 연구: 압축 겉보기
밀도, 이방성 응력비
김현상, 김명호, 한남대학교
Directed Self-assembly of Helical Nanostructure with Photoresponsive
Supramolecular Liquid Crystal and Its Photonic Application
박원기, 하태우*, 김튼튼*, Anna Zep**, 안형주***, 신태주****, 심경익*****, 정택선
*****, 김재훈*****, Damian Pociecha**, Ewa Gorecka**, 윤동기, 한국과학기술
원; *기초과학연구원; **University of Warsaw; ***포항가속기연구소; ****울산과
학기술원; *****연세대학교
Self-Assembled Contorted Polycyclic Aromatic Hydrocarbon: Promising Li
Insertion Organic Anode
박재현, 이철우*, 주세훈, 곽상규, 안석훈*, 강석주, UNIST; *KIST
Hierarchical Maneuverability and Simultaneous Regulation of Multi- magnetic
Soft Robot
원수경, 위정재, 인하대학교

1PS-33
1PS-34

1PS-35

1PS-36

1PS-37

1PS-38

1PS-39

1PS-40

| 분자전자 부문위원회 |
1PS-41
1PS-19

Next-generation Hole-transporting Materials with Eco-friendly Process for
Non-additive Perovskite Solar Cells
김해운, 이준우, 박철웅, 박성진, 박태호, 포항공과대학교
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Triggered Cytotoxicity of Peptides by Stimulus-Responsive Conformational
Conversion
강태형, 이정훈, 오은택*, 김하경*, 최민혁, 이한울, 김지원, 박헌주*, 김철희, 인하대학
교 고분자공학과; *인하대학교 의과대학
Zwitterionic Sulfobetaine Polymers Grafted Polyurethane Surfaces Through
Tyrosinase-mediated Reaction for Anti-calcification
김흥주, 박경민*, 박기동, 풍, 아주대학교; *인천대학교
Nitric Oxide-responsive Nanogel for Treating Rheumatoid Arthritis
여지원, 김원종, 포항공과대학교
Improved Nerve Regeneration of Porous Nerve Conduit Generating Low Level
ROS
이지혜, 김영진, 대구가톨릭대학교
Apoptosis-inducing Polypeptide via Mitochondrial Destabilization and Malfunction
하종훈, 이대용, 김유천, 한국과학기술원

고분자합성(I)

| 고분자가공/복합재료 |
1PS-12

An Orthogonal Semiconducting Polymer Gel for High-Resolution Solution
Tandem Electronics: From OFETs to OLEDs
박한울, 최근영*, 강보석**, 조길원**, 김윤희***, 김봉수****, 강문성*, 이호진*, 김도
환, 한양대학교; *숭실대학교; **포항공과대학교; ***경상대학교; ****이화여자
대학교
Spontaneous Doping at the Polymer-polymer Interface for High- performance
Organic Transistors
신은솔, 박원태, 권영완*, Xu Yong, 노용영, 동국대학교; *고려대학교 융합대학원
KU-KIST
High Efficiency Deep-Blue Phosphorescent Organic Light-Emitting Diodes
by Employing a High Triplet Energy Bipolar Host Material
아티싼 마헤쉬와란, 쉬리 비자야 고팔란, 박호열, 제갈영순*, 진성호, 부산대학교;
*경일대학교
3D Porous Carbon Nanotube Structure by Simple Vacuum-Evaporation Method
for Free-Shaped Thermoelectric Power Generators
이민혜, 강영훈, 조성윤, 한국화학연구원
Structural Insight on Aggregation and Orientation of TPD-based Polymers
for Efficient Charge Transporting properties
임대희, 김연주, 황경태, 김동유, 광주과학기술원
Alkylated Quinoxaline-thiophene Based Donor-acceptor Type Conjugated
Polymers for Electrochromic Applications
정재윤, Amol Balu Atar, 박종승, 부산대학교

Tuning of the Activity and Induction Period of the Polymerization of Propylene
Oxide Catalyzed by Double Metal Cyanide Catalysts Bearing Ethers and Esters
as Complexing Agents
Hoang Chinh Tran, 김선아, 김 일, 부산대학교
Synthesis and Characterization of Reduced Graphene Oxide/magnetic
Mesoporous Silica Composites for EMI Shielding Application
QUYEN VU THI, 손대원, Hanyang University
Smart Triblock Copolymer Micelles as an Efficient Theranostic Platform
RIMESH AUGUSTINE, 김대경, 김재호, 김 일, Pusan National University
Synthesis and Characterization of Photo-polymerizable Smectic Reactive
Mesogen Monomer for Guest-host Polarizer
Ye Yang, He Rui, 이명훈, Chonbuk National University
Functional Hyper-crosslinked Polypyrene for Reductive Decolorization of
Industrial Dyes and Effective Mercury Removal from Aqueous Media
anuraj varyambath, Wen Liang Song, 김 일, Pusan National University
Thermo/redox Dual-stimuli-responsive Nanocarriers Fabricated by Catecholic
Polymer Hybrids for Targeting Antitumor Treatment
Yu Zhang, Saji Uthaman*, 김 일, 부산대학교; *충남대학교
Synthesis of Shape-controlled Melamine-formaldehyde Polymers with
Mesoporous Structure
강인아, 김상율, 윤영록, KAIST
Fabrication of Thermoplastic Elastomer Based on Dimethyl Furan-2,5dicarboxylate for 3D Printing Materials
강재련, 김혜리, 구준모, 전현열, 박제영, 오동엽, 황성연, 한국화학연구원
Di(1-benzothieno)[3,2-b:2′,3′-d]pyrrole-based Small Molecules for Dopantfree and Efficient Hole Transporting Layer for High Performance Perovskite
Solar Cells
강진현, Randi Azmi, 김준호, 정문기, 장성연, 정인환, 국민대학교
Cascade Polymerization via Controlled Tandem Olefin Metathesis/ Metallotropic
1,3-Shift Reactions for the Synthesis of Conjugated Polyenynes
강 철, 최태림, 서울대학교
Exceptionally Robust and Stable Quantum Dots by Surface Encapsulation
Realized by Functional Polymeric Ligands
고재완, 정병국*, 장준혁**, 배완기***, 방준하, 고려대학교; *한국과학기술원; **서
울대학교; ***성균관대학교
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1PS-42
1PS-44
1PS-45
1PS-46
1PS-47

1PS-48

1PS-49

1PS-50
1PS-51

1PS-52

1PS-53

1PS-54

1PS-55
1PS-56
1PS-57

1PS-58

1PS-59
1PS-60
1PS-61

1PS-62

1PS-63

1PS-64

1PS-65

1PS-66

1PS-67
1PS-68
1PS-69
1PS-70

1PS-71

고기능성 점착제에 적용 가능한 저온 해리 블록 경화제 제조 및 특성
고한숙, 최은열, 김경진, 김현주, 이영희, 송준원, 심종배, 애경화학
Charge Storage Behaviors of Natural Polymer-derived Nanoporous Pyropolymers
곽진환, 현종찬, 윤영수, 강원대학교
Photo-Crosslinking of Grafted Copolymers Containing Benzophenone Group
권미정, 김도완, 윤진환, 부산대학교
Stepwise Synthesis of Sequence-Encoded Poly(β-Amino Ester)
권용범, 김경택, 서울대학교
Photo-crosslinked Polymer Cubosomes with Surface Functional Groups as
Nanoreactors in Organic Solvents
권준호, 김경택, 서울대학교
Synthesis and Thin Film Properties of Novel Photo-Crosslinked Polyimide
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류지형, 정영규, 충남대학교 유기소재섬유시스템공학과
1PS-149 Synthesis and Characterization of Isatin Biphenylene Block Copolymer with
Sulfonyl Imide via Super Acid Catalyzed Polymerization for PEMFC Applications
류태욱, Ahmed Faiz, 이승찬, 김대호, 김환기, 건국대학교
1PS-150 Ni2+-NTA-polystyrene Nanoparticle Encapsulated Fe3O4 Magnetic Particles
as an Efficient Tool for His6-protein Purification
리자 조스, 이채연, 황아란, 박지현*, 송재광*, 백현종, 부산대학교; *한국화학연구원
1PS-151 Design and Synthesis of Self-healable Polymeric Coating Materials with
Enhanced Weatherability
문경민, 홍평화, 김진실, 이서윤*, 강정순*, 최기원*, 이성구, 고민재*, 홍성우, 한국생
산기술연구원; *한양대학교
1PS-152 Cholesteryl Hyaluronate Encapsulated Contact Lens for Dry Eye
문종환, 한세광, 포항공과대학교
1PS-153 Enhancement of Adhesion Properties Using Different Types of Catechol- based
Additives
문준수, 허 윤, 방준하, 고려대학교
1PS-154 Magnetic-programmable Cylindrical Micro Particles by Facile Reaping Method
민형호, 방창현, 성균관대학교
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1PS-155 Polypeptides Multilayer Films to Regulate the Nitric Oxide Gas Release
박경태, 홍진기, 연세대학교 화공생명공학부
1PS-156 Preparation of PAR Functionalized Hydrogel and Its Application
박규은, 김영진*, 이경진, 충남대학교; *한국화학연구원
1PS-157 Colloidal Semiconductor Nanocrystals in Fluorous Solvents for the Fabrication
of Light Emitting Diodes by Solution Processing
박근우, 이진균, 인하대학교
1PS-158 One-Step Laser Patterned Highly Uniform Graphene Oxide Thin Film for
Circuitable Tattoo and Humidity Sensing Applications
박로운, 홍석원*, 부산대학교; *부산대학교 광메카트로닉스공학과
1PS-159 A remote-controllable Light Shutter of an Azobenzene-based Liquid
Crystalline Molecule
박서희, 정광운, 전북대학교
1PS-160 Directed Self-Assembly of 2D DNA Nanostructures Using Evaporation on
Micropost Template
박순모, 윤동기, 한국과학기술원

고분자가공/복합재료(I)
1PS-161 Toughness and Actived Energy of CaCO3/Epoxy Composites Derived from
CaCO3 Nanocubes and Nanorods
Guijun Yang, 박수진, 인하대학교
1PS-162 Preparation and Mechanical Properties of Nano Carbon Fiber/Epoxy Resin
Composites
Guijun Yang, 박수진, 인하대학교
1PS-163 Supercritical Foaming Technology Enabled Elastomeric Microcellular Polymer
foams for E-skin Application
HUAN LI, Tridib K. Sinha, 오정석, 김진국, Gyeongsang National University
1PS-164 Esterification and Nanofabrication of Ocean Waste Chitin Into Nanofibers
Through Ball-milling Process
Hoang-Linh Nguyen, TRAN HONG THANG, 황성연, 박제영, 오동엽, Korea
Research Institute of Chemical Technology (KRICT)
1PS-165 Versatile Nanodot-patterned Gore-Tex Fabric for Multiple Energy Harvestings
in Wearable Nanogenerators
Jeon Sangheon, 홍석원, 황윤회, 부산대학교
1PS-166 Synthesis of Nylon Nanocomposites Containing Natural Nanofillers
Lam Tan Hao, TRAN HONG THANG, 구준모, 황성연, 오동엽, 박제영, Korea Research
Institute of Chemical Technology (KRICT)
1PS-167 3D Structure of Carbon Nanotubes for Highly Thermal Conductivity of Epoxy
Composites
Vu Minh Canh, 이의성, 김성룡, Korea National University of Transportation
1PS-168 Development of Organo-Phosphorous Flame Retardants to High Heatresistance Engineering Plastics Such as Polycarbonate
강수정, 서석범, 정재민, 김진환, 성균관대학교
1PS-169 The Effects of Poly(styrene-ran-glycidyl methacrylate) on Thermal, Mechanical
Properties of Epoxy Resin for Paint Applications
강예령, 강석우, 서흔영, 윤호규, 고려대학교
1PS-170 Thermal and Mechanical Properties of Epoxy Molding Compound (EMC) for
Fan Out Wafer Lever Packages
고동원, 윤호규, 고려대학교
1PS-171 PEDOT:PSS/agarose Based All-organic Photothermal Nanocomposite
Hydrogel with Self-healing and Thermo-reversibility
고영상, 김다범, 권구민, 유정목, 경희대학교
1PS-172 Study of ITO Coating on a Glass Substrate Using PDMS Oligomers
구상미, 정종진, 연승언, 서현정, 한남대학교
1PS-173 Thermal Responsive Graphene Nanosheets by Non-covalent Functionalization with
LCST Tuned Block Copolymer
권민호, 한좋훈*, 이영실**, 백현종, 부산대학교; *전남대학교; **금오공과대학교
1PS-174 자동차 시트 열선용 친환경 고난연 컴파운드 개발
권양진, 강승훈, 경신전선
1PS-175 A Transparent, Self-Healing, Highly Stretchable Ionic Conductor for Touch
Sensor Application
권오영, Suman Kalyan Samanta*, 오준학, 포항공과대학교; *Indian Institute of
Technology
1PS-176 Thin Film Encapsulation Constituted with Hybrid Material for Flexible OLED
Device
권혁진, 박찬언, 김세현*, 안태규**, 포항공과대학교; *영남대학교; **교통대학교
1PS-177 Preparation and Characteriazation of Highly Stable Multi-walled Organic/
Inorganic Hybrid Capsule
김건원, 장용준, 정혜인, 유문성, 정재우, 숭실대학교
1PS-178 Sphere-shaped Ceria Particles for Reducing the Defects in STI CMP Process
김나연, 남재도, 선한나, 성균관대학교 에너지과학과
1PS-179 Transparent and Flexible SERS Substrates Based on AuNPs/TEMPO-CNF
Nanocomposite for Direct Detection of Hazardous Chemicals in Real-world
유정목, 김다범, 고영상, 경희대학교 생명과학대학 식물환경신소재공학과
1PS-180 Effect of Cellulose Nanofiber on Mechanical Properties of Polymer Nanocomposites
김다희, 서영수, 세종대학교

1PS-181 Surface Modification of Two-Dimensional Ti3C2Tx
김대신, 김혜림, 아미르 이크발, 구종민, 조상호, 한국과학기술연구원 물질구조제어
연구센터
1PS-182 Study on the Toughening and Flame Retardancy of Polyphenylene Ether/
Polyphenylene Sulfide Alloys Modified by Elastomer
김도균, 송광호*, 황승상**, 한국과학기술연구원/고려대학교; *고려대학교; **한국
과학기술연구원
1PS-183 Fabrication and Characterization of Nylon 6,6 Composite Containing Nitrogendoped Multi-walled Carbon Nanotubes
김무현, 김창근, 중앙대학교
1PS-184 Characterization for Evaluating the Degree of Dispersion of Polymer
Nanocomposites with FT-rheology
김민근, 현 규, 부산대학교
1PS-185 Interfacial Activation by N2 Plasma-assisted Mechanochemical Reaction in
Nonpolar Polymer Involved Composite
김민성, 방준하*, 이상수**, 한국과학기술연구원/고려대학교; *고려대학교; **한국
과학기술연구원
1PS-186 Signal-amplifying Nanoparticle/hydrogel Hybrid Microarray Bioassay for
Metal-enhanced Fluorescence Detection
김민수, 조강희, 김경주, 고원건, 연세대학교
1PS-187 Development of Acoustic Absorptivity PET Composite Layer Optimization to
Vihecle Interior Material
김상민, 박장석, (주)대한솔루션
1PS-188 Anodized Aluminum Oxide/Polydimethylsiloxane Hybrid Mold for Roll-to-Roll
Nanoimprinting
김상훈, 현 승, 김진곤, 포항공과대학교
1PS-189 Effect of Nickel-plated on Fracture Toughness and Thermal Stability of Basalt
Fbiers/Epoxy Composites
김성황, 박수진, 인하대학교
1PS-190 Effect of Ozone-treated SWCNTs on Interfacial and Performance of Basalt
Fiber-reinforced Epoxy Composites
김성황, 박수진, 인하대학교
1PS-191 Flexible/Shape-Conformable, Bipolar All-Solid-State Lithium-Ion Batteries
Prepared by Multistage Printing
김세희, 이상영, UNIST
1PS-192 Fast Thermo-responsive Films Composited of Poly(N-isopropylacrylamide) and
Polydimethylsiloxane
김소연, 김수연, 이종휘, 중앙대학교
1PS-193 PVA Electrospun Nanofibrous Membrane Containing Chitin Nanowhisker for
Dye Absorption
김수준, 박원호, 충남대학교
1PS-194 Fabrication of Lunar Simulant-Polymer Composite Based 3D Printing
김영재, 신휴성, 한국건설기술연구원
1PS-195 Dispersion Properties of Solvent Exchanged Zirconia Sol Containning Acrylic
Coating System
김영준, 이 수, 김건민, 창원대학교
1PS-196 Nanocomposites of Nano Onion/molybdenum Disulfide as Platform of
HIV-associated Cancer Detecting DNA Biosensor
김영준, 강은아*, 김창근*, 조용남**, 중앙대학교; *중앙대학교 화학신소재공학과;
**국립 암센터
1PS-197 Fabrication of Transparent Electrode Based on Cellulose/Halloysite Nanotubes
Composite Films
김유정, 송영한*, 김형섭**, 건국대학교 유기나노시스템공학과; *한국화학연구원
CCP융합연구단; **건국대학교 공과대학 화학공학부
1PS-198 Highly Transparent Polyaniline-coated Silver Nanowire Electrode Films for
Flexible Transparent LCDs
김윤미, 김진열, 국민대학교
1PS-199 Shape Tunable Cone-Shaped Particles by Controlled Phase Separation of
Diblock Copolymer and Random Copolymer Confined in Emulsion Droplet
김은지, 신재만, 구강희, Kin Liao*, 김범준, KAIST; *Khalifa University
1PS-200 Study of Ultrasonically Activated Carbon from Lignin
김인태, 오정석, 이광호, 이종성, 이윤기, 경상대학교
1PS-201 폴리머의 Tg 제어를 통한 Elastic foam의 온도별 경도 변화에 대한 연구
김재양, 이지은, 이종환, 박현주, 전호균, 오상택, 한국신발피혁연구원
1PS-202 Study of Siloxane-terminal Amide-based Additives in Polyamide Composites
김재현, 김정동, 정현민, 금오공과대학교
1PS-203 Metallic Alginate Fiber with Superior Durability and Flexibility by using
Wet-spinning Process
김재호, Thu Nguyen, 김성희, 이준영, 성균관대학교 화학공학과
1PS-204 Mechanical Properties Control with Gelatin Methacrylate/Silk Fibroin Blend
Hydrogels
김정수, 이기훈, 김정은, 이현지, 서울대학교
1PS-205 Physical Properties and Morphology of Waterborne Polyurethane/ Graphene
Oxide Nanocomposites with Different Types of Polyol
김정엽, 김동현, 배진한, 민병훈, 김정호, 수원대학교
1PS-206 Processing and Characterization of Wood Flour/Polypropylene Composite with
Different Wood Flour Sources
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김정호, 하창훈, 이희숙, 조동환, 금오공과대학교
1PS-207 Selective Removal of Homopolymers Blended in Each Block of Symmetric
Lamellar Morphology Diblock Copolymer on Thin Film
김 준, 김진곤, 포항공과대학교
1PS-208 High-performance and Stable Carbon Electrode-based Perovskite Solar Cells
via Phenylethylammonium Iodide Treatment
김중원, 장정식, 서울대학교
1PS-209 Al-xGnP의 함량에 따른 폴리카보네이트 복합체의 열전도도 및 전기전도도의 성질
김진섭, 윤관한, 이영실, 금오공과대학교
1PS-210 Thermal, Mechanical and Electrical Properties of the Nanocomposites with
CNP, CNT, and Hybrid Nanofillers
김진호, 염용식, 서흔영, 윤호규, 고려대학교
1PS-211 Graphene Decorated with Ag-SnO2 by Amphiphilic Polymer
김채린, 황소산, 심상은, 인하대학교 화학공학과
1PS-212 Mesoporous Silica and Organosilica Using Pentablock Copolymer Templates
via EISA Process
김태연, 조은범, 서울과학기술대학교
1PS-213 Manufacture of EPDM/Na0.33WO3 Nanocomposites for Improved Thermal
Properties
김태형, 박주현, 채정완, 이지원, 전병윤, 팜티투이동, 트룽프억록, Alemayehu K.
Yimam, 이용현, 중앙대학교
1PS-214 The Growth of ZnO Nanorod on ITO Film for the Piezoelectric Nanogenerators
as Smart Sensors
김현기, 김은혜, 김지숙, 조덕수, 김성수, 경희대학교
1PS-215 The Preparation of Formamidinium Lead Halide Perovskite Nanoparticles for
the Piezoelectric Nanogenerators
김현기, 김은혜, 김지숙, 조덕수, 김성수, 경희대학교
1PS-216 Changing the Properties of Catechin by Polymer-directed Crystallization
김형주, 최규형, 이종휘, 중앙대학교
1PS-217 Facile Preparation of Aromatic Polyamide Nanofibers
김호준, 황성연, 오동엽, 박제영, 한국화학연구원
1PS-218 Study of Water Vapor Permeable Property of Polymeric Dense Membrane
with Hydrophilic Fillers for Air Dehumidification
김효선, 서영수, 세종대학교
1PS-219 탄소나노튜브를 이용한 실리콘 태양전지 전면전극용 은 페이스트의 미세전극형성과
전기전도도
김효진, 윤관한, 이영실, 금오공과대학교
1PS-220 Improving Dispersion and Mechanical Properties of PETG/Sepiolite Nanofiber
Composites via Covalent Functionalization Using Silane
김 훈, 신재호, Tanveer Ahmed Khan, 김현중, 서울대학교

고분자구조 및 물성(I)
1PS-221 Poly(N-Isopropylacrylamide) Based Ionogels with Low Volume Phase Transition
Temperature
Bernard Timothy, 윤진환, 김도완, 부산대학교
1PS-222 Advanced Catechol-modified Chitosan Hydrogels with the Inducement of
Iron(III) and Periodate Ion at Acidic Condition
Quang Nguyen Ngoc, 손대원, 한양대학교
1PS-223 Evaluating the Moisture-barrier Properties of Aluminum Oxide Thin Films Under
Influence of Purging Step in Atomic Layer Deposition Techniques
Thu Nguyen, 김재호*, 김성희*, 이준영*, Sungkyunkwan University; *성균관대학
교 화학공학과
1PS-224 Fabrication of Photo-responsive Moth Eye-like Patterned Poly(vinyl alcohol)
Films Selectively Containing TiO2 Nanoparticles in the Microdomes
Uyen Thi Phan Ngoc, 허도성, 우마상카, 인제대학교
1PS-225 Cylindrical Morphology via Block Copolymer Blends Capable of Hydrogen
Bonding
강석원, 곽종헌, 김진곤, POSTECH
1PS-226 분자량이 다른 PEG 화합물을 포함한 PSMANa 아이오노머의 형태학
고광환, 조선대학교
1PS-227 Preparation of Thermally-Insulating Polyurethane Foams with Modified Silica
Aerogel
권세호, 임현준, 권용구, 인하대학교
1PS-228 코어-쉘 구조를 가지는 Fe3O4/Poly(3,4-ethylenedioxythiophene) 입자 기반 현탁
액 제조 및 전/자기유변물성 연구
권승혁, 배동훈, 최형진, 인하대학교 고분자공학과
1PS-229 Soft-Templating Approach to Synthesize Mesoporous Vanadium Pentoxide
for Enhanced Electrochromism
김건우, 김진곤, 포항공과대학교
1PS-230 전단 점도 측정을 통한 등가 MFR값 결정과 MFR 측정값 비교에 관한 연구
김관현, 김명호, 한남대학교
1PS-231 The Effect of Imide Ratio on Polyamide-imide Resin
김광인, 김상곤, 박덕민, 노루페인트
1PS-232 Effect of Architecture on the Phase Separation Characteristics of PS-b-PLA
Block Copolymer
김기현, 왕현석, 박지훈, Anzar Khan, 허 준, 방준하, 고려대학교
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1PS-233 Self-assembled Copolymer Adsorption Layer-induced Block Copolymer
Nanostructures in Thin Films
김동협, 김소연, UNIST
1PS-234 Stacked Split Ring Resonators Driven by Pagoda-like Nanostructure for Optical
Metamaterials
김무성, 고명철, 김진곤, POSTECH
1PS-235 Structures and Relaxation Dynamics of Fluoroalkyl Block Copolymers in
Selective Solvents
김세영, 조윤식, 김지현, 최수형*, 차국헌, 서울대학교; *홍익대학교
1PS-236 Ionic Functional Group Dependent Phase Behavior of Polyelectrolyte Coacervates
김소정, 최수형*, 이원보, 서울대학교; *홍익대학교
1PS-237 A study of Oil Release of Microcapsule-based Icephobic Paint
김영석, 김미진, 전자부품연구원
1PS-238 Phase Behavior of Adenine-Containing Block Copolymer
김은설, 김필곤, 김진곤, 포항공대

분자전자 부문위원회(I)
1PS-239 Incorporation of Interfacial Passivation Layer for Performance and Stability
Enhancement in (FAPbI3)1-x:(MAPbBr3)x Perovskite Solar Cells
BARKHA TYAGI, 강재욱, Hock Beng Lee, Chonbuk National University
1PS-240 Deep-Red to Near Infrared Phosphorescence Engineered from TrisHeteroleptic IridiumIII Complexes Using Substituent Effects for Solution
Processable PhOLEDs
BEJOY MOHAN DAS K S, 김민준, 김해운, 박성진, 이대환, 박태호, POSTECH
1PS-241 Synthesis and Characterization of New N-type Organic Semiconductor ITIC
Acceptor
Canjie Wang, 김윤희, Gyeongsang National University
1PS-242 Interfacial Engineering of Highly Efficient Organic Solar Cells via Incorporation
of InP Based Quantum Dots
Hock Beng Lee, 이미소, He Siwei, 강재욱, Chonbuk National University
1PS-243 Flexible Transparent All-Solid-State Supercapacitor Fabricated via Wire Bar
Coating
Manoj Ovhal, 강재욱, Chonbuk National University
1PS-244 RuO2@Template-Free N-enriched Nano-sphere Carbons from Poly(butyl
acrylate)-b-Polyacrylonitrile Block Copolymer as Counter Electrodes for
High-Performance Dye-Sensitized Solar Cells
Mohammad Aftabuzzaman, 김환규, Korea University
1PS-245 Spray Deposited Metal Oxide Electron Transport and Hole Transport Layers
for Perovskite Solar Cells
Neetesh Kumar, Hock Beng Lee, 강재욱, Chonbuk Nationa University
1PS-246 A New Benzodifurandione Based Copolymer for an Organic Electronics
SUN CHENG, 김윤희, Gyeongsang National University
1PS-247 Study on Trapping Kinetics Depending on Electron Diffusion and Determinant
of Electron Extraction Process in Perovskite
강경호, 임채성*, 임세영*, 박태호*, 포항공과대학교; *포항공과대학교 화학공학과
1PS-248 Enhanced Thermoelectric Performance of Conjugated Polymer/CNT Nanocomposite
by Modulating Potential Barrier Differnce Between Conjugated Polymer and CNT
강영훈, 이민혜, 이창진, 조성윤, 한국화학연구원
1PS-249 A Stable Blue Host Materials for Phosphorescent Organic Light-Emitting Diodes
강철호, Xinwei Wu*, 김윤희*, 권순기*, 경상대학교 나노정보재료연구실; *경상대학교
1PS-250 High Color-Purity Light-Emitting Diodes Based on InP-based Quantum Dots
고금진, 김나연*, 이종수*, 강재욱, 전북대학교; *대구경북과학기술원
1PS-251 유기태양전지에서 ETL역할을 하는 ZnO층의 최적 공정 조건
고동욱, 마요한, 송효진, 추서범, 김종복, 금오공과대학교
1PS-252 여러 응력에 따른 은나노와이어 기반 유연 투명전극의 영향 분석
고동욱, 심건우, 송효진, 추서범, 김종복, 금오공과대학교
1PS-253 Photoinduced Electron Transfer in a BODIPY-ortho-Carborane Dyad Investigated
by Time-Resolved Transient Absorption Spectroscopy
곽수진, 박재현, 김소연, 조양진, 조대원, 강상욱, 손호진, 고려대학교
1PS-254 The Role of Electronic Interaction on Intermolecular Electron Transfer in
Aryl-o-carborane Derivatives
곽수진, 유정완, 박재현, 김소연, 조양진, 김철훈, 강상욱, 손호진, 고려대학교
1PS-255 Excitation Spectroscopic and Synchronous Fluorescence Spectroscopic
Analysis of the Origin of Aggregation-induced Emission in N,N- Diphenyl-1naphthylamine-o-carborane Derivatives
곽수진, 조주형, 김소연, 조양진, 손미랑, 조대원, 강상욱, 손호진, 고려대학교
1PS-256 Dopant-free Triazatruxene-based Hole Transporting Materials with Asymmetrical
π-bridges for Stable and Efficient Perovskite Solar Cells
길다림, Chunyuan Lu, 김환규, 고려대학교
1PS-257 Floating-non-solvent Method for Inducing the Formation of Highly Crystalline
Conjugated Polymer Nanofibrils in the Solution State for High-performance
Organic Transistors
김건우, 박영돈, 인천대학교
1PS-258 Defect Restoration of Low-Temperature Sol-Gel ZnO via Sulfur Doping for
Advancing Polymeric Schottky Photodiodes
김경환, 정대성, 대구경북과학기술원
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1PS-259 Synthesis and Characterization of Indolo[3,2-b]indole Copolymer for OPVs
김나영, 안은수, 김윤희, 권순기, 경상대학교
1PS-260 Organic Phototransistors with Bulk Heterojunction Sensing Layers Containing
Difluorinated Diketopyrrolopyrrole
김도한, 이철연, 김준우, 문예진, 한혜미, 김화정, 김영규, 경북대학교
1PS-261 Small Molecule Electron Donors Containing Ladder Type Backbone with Various
End Groups for Organic Solar Cells
김동근, 진호철, Ratna Dewi Maduwu, Sabrina Aufar Salma, 홍성수*, 김주현,
부경대학교 고분자공학과; *부경대학교 화학공학과
1PS-262 Synthesis and Performance Investigation of Benzothiadiazole-based Small
Molecules in Organic Solar Cells
김동근, 진호철, Ratna Dewi Maduwu, Sabrina Aufar Salma, 이근대*, 김주현,
부경대학교 고분자공학과; *부경대학교 공업화학과
1PS-263 Synthesis and Characterization of a Novel NDI-Based Polymer as the Electron
Transport Layer for Perovskite Solar Cells
김명종, 김홍일*, 최경원*, 임채성*, 김윤희, 박태호*, 권순기, 경상대학교; *포항공과
대학교
1PS-264 Effect of Excess Oleic Acid Mediated Synthesis for Stable CH3NH3PbBr3-xIx
Perovskite Quantum Dots
김민성, 김병기, 장웅식, 왕동환, 중앙대학교
1PS-265 Carbon Nanotube/π-Conjugated Polymer Composites as a High Mobility Hole
Collection Layer for Perovskite Solar Cells
김민수, 최인택, 김환규, 고려대학교
1PS-266 Solvent-vapor-annealed A–D–A-type semicrystalline Conjugated Small
Molecules for Flexible Ambipolar Field-effect Transistors
김민제, 이영웅*, 이유정*, 우한영*, 조정호, 성균관대학교; *고려대학교
1PS-267 Sol-gel-processed Ligand-free Nickel Oxide as Efficient Charge Transport
Layer via Facile Organic Solvent Method in Inverted Perovskite Solar Cells
김병기, 장웅식, 조재상, 왕동환, 중앙대학교
1PS-268 Molecular Design and Packing Structure Effects in A-D-A Type SmallMolecules with Different Terminal Groups for Transistor and Solar Cell Applications
김상우, 이유정*, 이예란*, 김민제**, 조정호**, 우한영*, 김범준, KAIST; *고려대학
교; **성균관대학교
1PS-269 Synthetic Approach to Achieve a Thin Film Red-Selective Polymer Photodiode:
Difluorobenzothiadiazole-based Donor-Acceptor Polymer with Enhanced
Space Charge Carriers
김수관, Deepan Kumar Neethipathi, 정대성, 대구경북과학기술원
1PS-270 Energy Level Control of Triarylamine-Based Polymeric Hole Transporting
Materials to Enhance Open Circuit Voltage for Highly Efficient Perovskite Solar
Cells
김영웅, 정의혁*, 서장원*, 김범준, KAIST; *한국화학연구원
1PS-271 A Facile Random Copolymer Strategy to Achieve Highly Conductive, Polymer
Gel Electrolytes for Electrochemical Electronics
김용민, 문홍철, 서울시립대학교
1PS-272 Flexible and Low-Voltage Operated Source-Gated Transistors Based Organic
Electronics
김용희, 오준학, 포항공과대학교
1PS-273 Development of Blue/Hybrid-White OLEDs Based on TADF Using Solution
Process
김유헌, 김윤희, 주철웅*, 권병화*, 조현수*, 조남성*, 이정희*, 경상대학교;
*Electronics and Telecommunications Research Institute (ETRI)
1PS-274 Deformable, Visco-poroelastic Ion Pumps for Triboelectric Nanogenerators and
Self-Powered Mechanotransducers
김주성, 황희재*, 정윤선, 최덕현*, 김도환, 한양대학교; *경희대학교
1PS-275 Comparative Study of Spacer-chain Length Modified Alcohol-processable
Fullerenes for Eco-friendly Organic Solar Cells
김창균, 이승진, 김영권, 이창연, 김범준, 한국과학기술원
1PS-276 Soft-templated Tellurium-doped Mesoporous Carbons as a Pt-free Electrocatalyst
for High-performance Dye-sensitized Solar Cells
김창기, 김환규, 고려대학교
1PS-277 Smart Contact Lens for Intra-ocular Pressure Measurement
김태연, 한세광, 포항공과대학교
1PS-278 Benzotriazole-Based Small Molecules, Oligomer, Polymer for Photovoltaic
Applications
김택진, 김태동, 한남대학교

의료용 고분자 부문위원회(I)
1PS-279 IR-780 Dye Loaded Zwitterionic Micellar Nanoparticle for NIR Imaging and
Photothermal Therapy in a Cervical Tumor Model
ADITYANARAYAN MOHAPATRA, Rajendrakumar Santhosh Kalash, Shameer
Pillarisetti, 박인규, Chonnam National University
1PS-280 Enhanced Photostability of Polymeric Nanoparticles with Organic Nearinfrared Dye under Hyperthermal Condition
Banyu Firdaus Soeriawidjaja, 강민경, Hyun Kyoung Yang, 곽민석, Pukyong
National University
1PS-281 Spleen Dendritic Cell Activation by Modular Delivery of CpG-Incoporated

1PS-282

1PS-283

1PS-284

1PS-285

1PS-286

1PS-287

1PS-288

1PS-289

1PS-290

1PS-291

1PS-292

1PS-293

1PS-295

1PS-296
1PS-297

1PS-298

1PS-299

1PS-300

1PS-301

1PS-302
1PS-303

1PS-305

DNA Nanoparticle
Mila Irva Sari, Jun-O jin*, 곽민석, Pukyong National University; *Yeungnam
University
Oral Delivery of Glucagon Like Peptide-1 Encoding Gene by Antibody
Conjugated Nanocarrier for Type 2 Diabetes Treatment
Mohammad Nazmul Hasan, 안정만, 이용규, Korea National University of
Transportation
Bile Acid Functionalized Beta Glucan as Antigen Delivery Systems: Towards
Oral Vaccination
Mohammad Nazmul Hasan, 안정만*, 이용규*, 한국교통대학교; *Department of
Chemical and Biological Engineering, Korea National University of Transportation
Gram Scale Synthesis and Aplication of Biocompatible Carbon Nano Onions:
A Versatile Fluorescence Nanomaterial for Multi-channel Glutathione Sensing
Vishnu Revuri, 안정만, 이용규, Korea National University of Transportation
Water Soluble Molybdneum Sulfide/molybdneum Oxide (MoS2/MoOx) Hybrid
Nanocomposite for Efficient Phothermal and Hypoxia Reducible Cancer
Therapy
Vishnu Revuri, 김혜민*, 안정만*, 이용규*, Korea National University of
Transportation; *Department of Chemical and Biological Engineering, Korea
National University of Transportation
Remission of Rheumatoid Arthritis Using Methotrexate Loaded Dextran Sulfate
Nanoparticle: A Theranostic Approach
Wilbin Xavier, 허로운, 유동길, 박재형, Sungkyunkwan University
Genetically Engineered Polypeptide-based Nanostructures for Theragnosis
강민정, 이재상*, Aamna Basheer*, 임동우**, Department of Bionanotechnology,
Hanyang University; *Department of Bionanotechnology, Hanyang University;
**Department of BioNano Engineering and Bionanotechnology, Hanyang University
Functionalized Hyaluronate-based Terpolymeric Hydrogel for Biomedical
Applications
Dipankar Das, 강 철*, 노인섭*, 서울과학기술대학교 화공생명공학과; *서울과학
기술대학교
Cellular Behaviours and Bioactive Molecules Release from Hyaluronate- based
Micro-patterned Gel
Dipankar Das, 강 철*, Janarthanan Gopinathan, 노인섭, 서울과학기술대학교
화공생명공학과; *서울과학기술대학교
Dual-Functional Cyclic Peptide on Mesoporous Silica Nanocarriers for
Selective HER2 Targeting and Stimulus-Responsive Gatekeeping
강한솔, 이정훈, 오은택, 김하경, 박헌주, 김철희, 인하대학교
Hydrated Conductive Hydrogel with Micropattern for C2C12 Myoblasts
Differentiation
공혜연, 윤병주, 홍혜진, 김세민, 고원건, 연세대학교
Myogenic Differentiation of Adipose-derived Stem Cells through Coculture
with C2C12 Myoblasts on Aligned Electrospun Nanofibrous Scaffold
김경주, 홍혜진, 노소영, 이경민, 고원건, 연세대학교
Development of Polyurethane Foam Dressing Containing Radiation Assisted
Antimicrobial Carbon Composite
김귀재, 고영광, 곽동민, 이혜영, 조동환, 박원호*, 권오형, 금오공과대학교; *충남대학교
Drug Delivery of Hydrogel Contact Lenses According to Tear Protein and
Ionic Functional Groups
김근희, (주)인터로조
Remodeling of ePTFE Vascular Grafts Through Hep/SP-PLCL Coating
김동학, 정영미*, 김수현*, 고려대학교; *한국과학기술연구원
Integrative Control of Mechanical and Degradation Properties of In situ
Crosslinkable Polyamine-based Hydrogels for Dual-mode Drug Release Kinetics
김미래, 차채녕, 울산과학기술원
Sustained Release of Growth Factor from Leaf-Stacked Structure Microparticles
for Intervertebral Disc Regeneration
김민지, 이재훈*, 김준수*, 이진호**, 오세행, 단국대학교; *경상대학교; **한남대학교
Correlation Between Adhesion Property and Cross-linking Density of Poly(γ
-glutamic acid)/Catechol Hydrogel Cross-linked by Horseradish Peroxidase
김민희, 박원호, 충남대학교
Effect of Ultrasound Stimulation on In vivo Bone Regeneration of Mesenchymal
Stem Cell-loaded Alginate/Hyaluronic Acid Hybrid Hydrogels
김세현, 김호용*, 오세행*, 이진호, 한남대학교; *단국대학교
Effect of Ultrasound Stimulation on In vitro Differentiation of Mesenchymal
Stem Cells Loaded in Alginate/Hyaluronic Acid Hybrid Hydrogels
김세현, 김호용*, 오세행*, 이진호, 한남대학교; *단국대학교
Dual Ionic and Photo-crosslinked Alginate Hydrogel
김은우, 김민희, 박원호, 충남대학교
Catechol-Functionalized Polyaspartamide Hydrogels Embedded with Silver
Nanoparticles for Antimicrobial Properties
김지흥, 문종렬, Milene Tan*, Katharina M. Fromm*, 성균관대학교; *University
of Fribourg, Switzerland
Controlled Anti-Cancer Drug Release from Porous Alginate Ferrogel by
Magnetic Stimulation
김충구, 이근용, 한양대학교 생명공학과
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좌장: 김동욱, 노용영

2PS-25

WISET·PSK 젊은 연구자상

DLP 3D Printing of Polyacrylate/Polyaniline/Graphene Nanocomposite
한호성, 조성훈, 영남대학교
Acid-degradable Polymeric Micelles with Novel Hydrophobic Glycidol
Derivative for Drug Delivery
황은별, 김병수*, UNIST; *연세대학교

| 고분자가공/복합재료 |

| 고분자합성 |
2PS-1

2PS-2

2PS-3

2PS-4

External Stimuli-free Self-healing Property of Polymer Gels Based on
Terpyridine-metal Interaction
문휘현, 송창식, 김태우, 성균관대학교
Integrating Biomass Upgrading and H2 Production with Bimetallic Multilayer
Electrode
박민주, 김병수*, UNIST; *연세대학교
Photoinduced Electron Transfer-reversible Addition-fragmentation Chain
Transfer (PET-RAFT) by Using Purely Organic Photoredox Catalysts in the
Presence of Oxygen
송유나, 김영무, 유창훈, Varun Kumar Singh, 권민상, 울산과학기술원
Poly(arylene ether)s with Trifluoromethyl Groups: The Effect of the
Trifluoromethyl Pendent Group in the Poly(biphenylene oxide)s
이수현, 정임식*, 정록암, 이희승, KAIST; *한국생명공학연구원

2PS-26

2PS-27

| 분자전자 부문위원회 |
2PS-28

2PS-29

| 고분자구조 및 물성 |
2PS-5
2PS-6

Microscopic Structure Analysis of Graphene Oxide Liquid Crystals under Shear
심율희, 김소연, 울산과학기술원
Spontaneous Capillary Breakup of Suspended Gradient Polymer Stripes into
Spatially Ordered Dot Arrays
조하령, 변명환*, 계명대학교; *계명대학교 신소재공학과

| 기능성 고분자 |
2PS-7

2PS-8

2PS-9
2PS-10

2PS-11
2PS-12

2PS-13

2PS-14

2PS-15

2PS-16
2PS-17

2PS-18

2PS-19

2PS-20
2PS-21

2PS-22
2PS-23

Chemical and Physical Ques of Polymers to Stimulate Cell Activity as the
Substrates
김다름, 양성윤, 충남대학교
Enhanced Fluorescent Signal of a TNT-sensing Microbead by Controlling
Surface Charge
김수현, 김현지, 천 교, 차채녕*, 이강석*, 이성국*, 노현지*, 김영균, 이원목**,
이현정, 국민대학교; *울산과학기술원; **세종대학교
SERS-Active Microgels Containing Highly-Concentrated Gold Nanoparticles
김영화, 이상민, 김동재, 김신현, 한국과학기술원
Peroxisome-targeted Supramolecular Nanoprobes Assembled with Pyrenelabelled Peptide Amphiphiles
김인혜, 방우영, 김수용, 진선미, 현주용*, 한은희*, 이은지**, 충남대학교; *한국기초
과학지원연구원; **광주과학기술원
이산화탄소 분리를 위한 POSS-PEG 합성 및 복합막 제조와 기체투과특성평가
김지현, 조진우, 임광섭, 남상용, 경상대학교
Fabrication of Core/shell Type Hybrogel Bead for Bio-sensors
김현지, 김수현, 천 교, 차채녕*, 이강석*, 이성국*, 김경철*, 이현정, 국민대학교;
*울산과학기술원
Crosslinking of Poly(2,6-dimethylphenylene oxide) Cation Exchange
Membranes by Epoxy Group-containing Agents
민현정, 이경한*, 김광제, 소원욱, 황택성**, 한국화학연구원; *시온텍; **충남대학교
Micropatterned Pyramidal Ionic Gels for Broad-Range Pressure Sensing with
High Sensitivity
백소연, 이승원, 박철민, 연세대학교
Organic/inorganic Hybrid Composite Membranes Based on Quaternized
Poly(2,6-dimethyl-1,4-phenylene oxide)/quaternary Ammonium Functionalized Polyhedral
Oligomeric Silsequioxane (QPPO/QPOSS) for Alkaline Fuel Cell Applications
비자야일렉시미, 남상용, 경상대학교
Tactile Sensor with Patterned Ionic Gel
서윤지, 이희은, 김재경, 윤현식, 이혜민, 서울과학기술대학교
Polymer Composition Effects upon the Antifouling and Surface Lubrication
of Mussel-Inspired Triblock Copolymers
신이슬, 김병수, 울산과학기술원
Multi-Functionalizable Porous Amine-Reactive Film Based on Poly
(pentafluorophenyl acrylate) for Antifouling and Antibacterial Surface
이지은, 류 진, 김준원, 장영선*, 김병기, 우상혁**, 차국헌, 서울대학교; *Georgia
Institute of Technology; **중앙대학교
Electrochemical Performance of PEDOT-co-PFPT Copolymer Based Anode
for All Solid Polymer Battery
전서영, 이정민, 조남주, 부산대학교
복합막 적용을 위한 전기방사 폴리벤즈이미다졸 지지체 제조 및 특성평가
정지혜, 김지훈*, 고태호, 임광섭, 남상용, 경상대학교; *한양대학교
Study of Targeted Drug Delivery System to Human Cervical Cancer Cells Using
Folic Acid Conjugated Hydrogels Containing Magnetite Nanoparticles
조아라, 김하늘*, 윤진환*, 정진웅, 동아대학교; *부산대학교
Stimuli-Responsive Light Shutter Based on the Liquid Crystal Physical Gels
최유진, 정광운, 전북대학교
Mg/Al-Layered Double Hydroxide Oxidants for Various Applications
한나라, 김상헌, 최원산, 한밭대학교

20 제 43 권 2호

Development of MA-g-PLA using Radical Initiator by Continuous Process
and Miscibility Improvement of PLA/PA11 Blends
이종은, 남병욱, 한국기술교육대학교
Study on the Intermolecular Interaction Between N-heterocyclic Carbene and
Graphene
채수빈, 윤현석*, 전남대학교 대학원 고분자공학과; *전남대학교 대학원 고분자공
학과/전남대학교 고분자융합소재공학부

2PS-30

2PS-31

2PS-32

Doping Effect on Semiconducting Single-walled Carbon Nanotubes Transistors
by N-type Dopants
고지영, 지동섭, 박원태, 노용영, 동국대학교
Environmental Friendly Dip-Coating Process of Conjugated Polymer Thin Film
for Transistor Applications
권은혜, 장영진, 박영돈, 인천대학교
Hyaluronate-Gold Nanoparticle/Glucose Oxidase Complex for High Sensitive
and Stable Direct Electron Transfer in Non-invasive Glucose Sensor
김수경, 한세광, 포항공과대학교
Improved Hydrophobic Interface of Polyurethane Acrylate via Perfluoropolyeher for
Efficient Transfer Printing of PEDOT:PSS in Perovskite Photovoltaic Cells
이민지, 장웅식, 왕동환, 중앙대학교
Bio-Inspired and Hierarchical Structured Micro/Nanomaterials for HighlySensitive and Multifunctional Electronic Skins
하민정, 임성동, 이영오, 나상윤, 고현협, 울산과학기술원

| 의료용 고분자 부문위원회 |
2PS-33

2PS-34

2PS-35
2PS-36
2PS-37

2PS-38
2PS-39

2PS-40

2PS-41

Magnetic Field-inducible Drug-eluting Nanoparticles for Image-guided
Thermo-chemotherapy
ANSUJA PULICKAL MATHEW, Cherukula Kondareddy, VEENA VIJAYAN, 박인규,
Chonnam National University
Metal-organic Frameworks, NH2-MIL-88(Fe), as Carriers for Ophthalmic
Delivery of Brimonidine
김세나, 박천권*, 허범강, 민창희, 천내영, 최영빈, 서울대학교; *성균관대학교
Smart Microcapsules with Polarity-Selective Transmembrane Transport
김지원, 이상석, 김신현, KAIST
In vitro 3D Multi-layer Vascularized Skin on a Chip System
김태희, 정영미, 김수현, 한국과학기술연구원
Enhanced Transfection Efficiency of PAMAM Generation 3 Conjugated with
KKHIK Peptides
박승혜, 최준식, 충남대학교
One-touch Embeddable Microneedles for Hair Loss Treatment
성금용, 김민재, 안범수, 양승윤, 부산대학교
Polyamidoamine (PAMAM) Dendrimers Containing Cathepsin-B Cleavable
Oligopeptidies for Efficient Gene Delivery
이슬기, 최준식, 충남대학교
Evaluation of Nanoparticles Based on Biocompatible Glycol Chitosan as a
Gene Delivery Carrier
이영화, 최준식, 충남대학교
Reactive Oxygen Species-responsive Mesoporous Silica Nanoparticles for
MR Imaging-guided Photodynamic Chemotherapy
이정진, 박재형, 한화승, 성균관대학교

고분자합성(II)
2PS-42

2PS-43

2PS-44
2PS-45

2PS-46

2PS-47

Waterborne Polyurethane Dispersions Prepared Using Different Molecular
Weights of Diols and Their Effect on Gloss of the Resulting Film
바타라이서우랍, 이성일*, 김종수**, 이연식**, 전북대학교; *룩스폴리(주); **전북
대학교 화학공학부
Silane-conjugated PAN as a Negative Electrode Binder for LIB
박교리, 문성준, 이경진, Nurzhan Umirov*, 김성수*, 충남대학교; *Graduate School
of Energy Science and Technology (GEST), Chungnam National University
용융 중합법을 이용한 새로운 곁 사슬 액정 공중합체의 합성 및 특성
박기태, 이원준, 장진해, 금오공과대학교
Release Characteristics on Monoolein Cubic Phase by Oxidation of Polymer
Having Sulfide
박석호, 김진철, 강원대학교
Discovery of Purely Organic Photoredox Catalaysts for Green Light- driven
Atom Transfer Radical Polymerization
박성훈, 유창훈, Varun Kumar singh, 권민상, 울산과학기술원
Synthesis of PVC Anion Exchange Membranes
박은지, 정윤서, 김륜현, 금진아, 김민웅, 황택성, 충남대학교
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2PS-48

2PS-49
2PS-50
2PS-51

2PS-52

2PS-53

2PS-54
2PS-55

2PS-56
2PS-57

2PS-58

2PS-59

2PS-60

2PS-61

2PS-62

2PS-63
2PS-64
2PS-65

2PS-66

2PS-67

2PS-68

2PS-69
2PS-70

2PS-71

2PS-72

2PS-73

2PS-74

2PS-75

Highly Efficient Metal-swellable Polymer Micellization of Amphiphilic Block
Copolymers with Controlled Drug Delivery Systems
박재민, 이형일, 울산대학교
Synthesis of Bio-based Polycarbonate Nanocomposites
박슬아, 전현열, 황성연, 오동엽, 박제영, KRICT
Synthesis of Polyimide with Characteristics of Aniline
박주현, 윤 정, 이승우, 영남대학교
Preparation of P(EDOT/Ani): PSS Composites with Enhanced NIR Shielding
Efficiency via Two-Stage Shot Growth
박찬일, 임소은, 김중현, 연세대학교
Facile and Efficient Preparation of Green Polyols with Gradually Increasing
Functionalities for Polyurethane Synthesis
박창규, 윤경원, 김성훈, 한양대학교
Synthesis and Self-assembly of Triarylamines with Extended π-Conjugation
Structure
박창준, 이진희, 김상율, 한국과학기술원
Reactivity Ratio in the Copolypeptide Synthesis
백석현, Yu Zhang, 김 일, 부산대학교
Development of Graphite Film Derived from Polyimide for Using Heat Dissipation
Sheet
봉세화, 유남호, KIST
Acene-Bearing Block Copolymers for Light-Induced Self-Assembly
서동화, 임지우, 경희대학교
Segregation Behavior of Poly(butyl acrylate)-b-Poly(methyl Methacrylater-styrene) Depending on Comonomer Compositions
서민국, 이상인, 허 준*, 백현종, 부산대학교; *고려대학교
Phase Behavior of 18-arm Star-shaped Polystyrene-block-Poly(methyl
methacrylate) Copolymers with Different Degrees of Second Block Initiations
서예성, 김진곤, 포항공과대학교
Study on Melt Polymerization of Polyetherimide Using Various Monomers by
Microcompounding
서완기, 박노균, 김윤호, 원종찬, 김호섭*, 김상균*, 송상민*, 손영교*, 한국화학연구
원; *코오롱인더스트리
Synthesis of Bottlebrush Block Copolymers from Polystyrene and Poly (methyl
methacrylate) Derivatives End-capped with Norbornene and Their Self-Assembly
서호빈, 유용군, 채창근, 김명진, 박인규, Mallela Yadagiri Lakshmi Narasimha
Kishore, 이재석, 광주과학기술원
A Study of PVAc/TiO2 Nanofibers Decorated with Graphitic Carbon Nitride
for Enhanced Photocatalytic Performance
성동범, 박수진, 인하대학교
Preparation of Palladium Complex using Porous Polymers by Functional Groups
and Evaluation of Catalytic Performance in Suzuki-Miyaura Reaction
소재일, 천영걸, 류지형, 심상은, 인하대학교
Water-soluble Polydithiocarbonate and Metal Complexation
손민진, 정소민, 도정윤, 부산대학교
Synthesis and Self-Assembly of Hetero-Arm Polymers Based on POSS
손우림, 김경택, 서울대학교
Synthesis and Electrochemical Characterization of Poly(acrylic acid)co-Poly(n-butyl acrylate) Binders for Silicon-Based Lithium-Ion Battery
손진하, 안석균, 부산대학교
Reinforcement of Shear Thickening by Polystyrene-Polyacrylamide Particles
손훈수, 김경호, 송주현*, 김준형**, 윤관한**, 이원주*, 이영실**, 백현종, 부산대학
교; *한국화학연구원; **금오공과대학교
Templated Synthesis of Cubic Crystalline Single Networks Having Large
Open-space Lattices by Polymer Cubosomes
송정은, 김경택, 서울대학교
Photoinduced Surface Crosslinking of Superabsorbent Polymer Based on
Poly(itaconic acid)
신남재, 곽영제, 숭실대학교
OH기를 가지는 단량체를 이용한 폴리이미드 나노 복합체
신현일, 장진해, 김종원, 금오공과대학교
Hyper-crosslinked Organic Polymer based Catalytic Materials: Sulfonic Acid
Functionality and Nano-confinement Effect
쑹원리양, 김 일, Pusan National Universtiy
Comparative Study of Activation Methods to Design Ultra-microporous Carbons
as Effective CO2 Adsorbents
아딜라, 박수진, 인하대학교
Microporous Carbons Prepared by One-pot Condensation and Activation in
a Molten Salt Medium for Efficient Gas Adsorption
아딜라, 박수진, 인하대학교
Facile Synthesis of Highly Microporous Carbons with Optimal Pore Structure
for Efficient Gas Adsorption
아딜라, 박수진, 인하대학교
Synthesis of New Binder Polymers Containing Polar Functional Groups for
Improvement of Compatibility with Colorants
엄진주, 최재학, 황아름, 충남대학교
Elastomers Built up through the π–π Stacking Association of Polycyclic Planar
Aromatic Diimides
염수길, 서용석, 서울대학교

2PS-76

2PS-77

2PS-78
2PS-79

2PS-80

Synthesis and Characterization of Highly Refractive Poly(phenylene thioether
ether)s
오누리, 김정곤*, 유남호**, *한국과학기술연구원/전북대학교; *전북대학교; **한
국과학기술연구원
Degradation of Poly(semi-perfluoroalkyl methacrylate) Thin Films under
Electron-Beam Lithography Conditions
오현택, 문정석, 한재훈, 이진균, 인하대학교
Multi-photon Excitation이 가능한 LCE의 합성 및 특성분석
유현아, 최이준, 금오공과대학교
Synthesis of Thermo Responsive Supramolecular Poly(N-isopropylacrylamide)b-Poly(D,L-lactide) Pseudo-block Copolymer
최원태, Kalyan Ramesh, Anugrah Daru Seto Bagus, 임권택, 부경대학교
pH-responsive Polymer Grafted on Single Walled Carbon Nanotubes under
Sonication Irradiation for Target Release of Doxorubicin
최원태, Quoc Thang Phan, M. Q Cuong Le, 임권택, 박 찬, 박한은, 부경대학교

기능성 고분자(II)
2PS-81

Synthesis and Characterization of Gallic Acid Conjugated Glycol Chitosan
박슬기, 엄지환*, 주찬양, 조우경*, 허강무, 충남대학교 고분자공학과; *충남대학교
화학과
2PS-82 Fluorogenic Polymer Nanoparticles for Real-time Monitoring of Metalloproteinases
(MMPs) In vivo
박정민, 정근수*, 김세훈, KIST; *서울대학교
2PS-83 Renewable Flexible Supercapacitor Composed of Lignin Electrode and
Electrolyte
박정희, 라 나, 박호석, 성균관대학교
2PS-84 Preparation of Cross-linked Cartilage Acellular Matrix Film for Anti- adhesion
박준영, 강태웅, 주현진, 김민주, 민병현, 김문석, 아주대학교
2PS-85 Evaluation for Wound Healing of Poureia lucuma Contained in the Gel
Formulation
박지선, 김 진*, 이창문**, 전남대학교; *전남대학교 신화학소재; **전남대학교
의공학과
2PS-86 Evaluation of 18-Glycyrrhetinic Acid-loaded Liposome Coated with Modified
Functionality Polymer
박지선, 옥승호*, 이기영**, 전남대학교; *전남대학교 치의학전문대학원; **전남대
학교 화학공학부
2PS-87 Mechanical Strength & Thermoplastic Polyurethane Microcapsule for Rubber
Manufacture
박찬수, 조남주, 이지원, 부산대학교
2PS-88 Polymer Length Dependent Energy Transfer in Block Copolymers Anchored
Two-Dimensional MoS2
박찬호, 이준혁, Kin Liao*, 김범준, KAIST; *Khalifa University
2PS-89 Coarse-Grained Molecular Dynamics Model for Single Poly(N- isopropylacrylamide)
Chain in Water Using MARTINI Force Field and Iterative Boltzmann Inversion
박창서, 이병주, 포항공과대학
2PS-90 The Study of Self-assembly Structure of Poly(3-hexylthiophene) Regio-Block
Copolymers and Their Structure-Property Relationship
박현정, 김범준, 김진성, 김영권, Kin Liao*, KAIST; *Khalifa University
2PS-91 Smart Sensible Molecules Based on Azobenzene and Chiral Naphthyl Moieties
방극천, 김대윤, 정광운, 전북대학교
2PS-92 Preparation and Characterization of Calcium-alginate Microbeads via
Electrospray Process
배수빈, 남형찬, 박원호, 충남대학교
2PS-93 Smart Interlocking Using an Asymmetric Structure to Actively Respond to
Changes in the External Environment
배용호, 윤현식*, 쓰리디아이즈 주식회사; *서울과학기술대학교 화공생명공학과
2PS-94 Electro-optic Properties of Microcapsule Liquid Crystal Display Based on
Waterborne Polyurethane
배지홍, 허필호, 강경석, 지찬혁, 정효진, 임원빈, 김병주, 부산대학교
2PS-95 Preparation and Adhesion Performance of Biomass-based Transparent
Pressure Sensitive Adhesives
백승석, 박진환, 조남희, 김오영, 황석호, 단국대학교
2PS-96 Fabrication and Evaluation of Coated Polarizer Using Light Alignment Layer
백승은, 이명훈, 전북대학교
2PS-97 Study on the Transparent Hydrophobic Coating Solution Derived from
Perhydropolysilazane and Their Properties
백정주, 백한솔, 송광식, 김영훈, 장기철, 최경호, 신교직, 한국생산기술연구원
2PS-98 Morphology and Mechanical Property of Epoxy-Foam Adhesives based on
Rubber-Modified Epoxy for Automotive Application
백종호, 김현중, 황진욱, 백두영, 박지원, 서울대학교
2PS-99 Recovery Property of UV Patterned Pressure-Sensitive Adhesives for
Application to Flexible Displays
백종호, 김현중, 백두영, 오규영, 김윤진, 심경보, 김영도*, 서울대학교; *삼성디스
플레이
2PS-100 Control of Surface Hydrophobicity of Polymer Thin Film by Wrinkling Method
변민선, 조성근, 엄민섭, 이재흥, 최우진, 한국화학연구원
2PS-101 Enhancement of Oxidative Stability of Sulfonated Poly(arylene ether ketone)
Proton Exchange Membrane Using Ce/15-Crown-5-ether
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보딘공딘, 김덕준, 성균관대학교
2PS-102 Orientation Control of Universal Liquid Crystal Materials by a Simple Scratching
Method
서아람, 윤동기, 한국과학기술원
2PS-103 Preparation of Polymeric Platform with High Functionality Based on Azidopolyurethane
서은별, 최지현, 이경진, 충남대학교
2PS-104 crystalline Imine-linked Two Dimensional Covalent Organic Framework
서정민, 백종범, 울산과학기술원
2PS-105 Preparation of Superhydrophobic/Superoleophilic Polyurethane Membrane for
Oil Removal Under Contaminated State
김홍모, 서지훈, 고려대학교
2PS-106 Surface Modification of ZAIS [(ZnxAgyInz)S2] Fluorescence Nanoparticles Using
Biopolymers (BSA) for Stability in Physiological Aqueous Solution
서현정, 연승언, 구상미, 정종진, 한남대학교
2PS-107 The Formation of Patterned Layer Derived from Perhydropolysilazane by
Photolithography Process Using Pulsed UV
송광식, 김영훈, 백한솔, 백정주, 장기철, 신교직, 최경호, 한국생산기술연구원
2PS-108 Understanding Swelling Hysteresis of Polymer Hydrogel upon Drying
송광호, 김정욱, 서강대학교
2PS-109 Selective Detection of Chemical Warfare Agents by Single-walled Carbon
Nanotube-based Chemo-capacitive Sensors Fabricated by Dielectrophoresis
송선구, 송창식*, 오창석*, 성균관대학교; *성균관대학교 화학과
2PS-110 Ambipolar Asymmetric Conjugated Polymers via Irregular Main Backbone
Engineering for Environmentally Friendly Processing
송인호, 안재용, 한명근, 유호정*, 김윤희**, 오준학, POSTECH; *KHNP CRI; **경상
대학교
2PS-111 Preparation of Porous Polyimide through Pickering High Internal Phase
Emulsions
송인호, 최주영, 진승원, 남경남, 김동민, 정찬문, 연세대학교
2PS-112 Improvement of Residue Prevention for Protective Film by Curing Method of
Pressure-sensitive Adhesive
송지은, 박지현, 임민지, 김형일, 충남대학교
2PS-113 Synthesis and Characterization of Sulfonamide Polyphenylene Containing
Benzophenone Moiety via Nickel Catalyzed Polymerization
스트라다사부찬드라, 진레이, 윤수진, 김재웅, 김대호, 김환기, 건국대학교
2PS-114 Boosting the Performance of Polylactic Acid with Functionalized Calcium
Carbonate
Karsten Schultz, Richard Waters*, 신용주**, Omya Swiss; *Omya RAP; **오미아
코리아
2PS-115 Synthesis of Fluorine and Cyano-Substituted Trifluoromethylated QuinoxalineBased Conjugated Polymers for Photovoltaic Application
신 타, 장동욱, 부경대학교
2PS-116 New Blue Thermally Activated Delayed Fluorescence Emitter Adopting a Spiro
Fragment as a Donor
신흥섭, Prem Prabhakaran, 이광섭, 한남대학교
2PS-117 Reactive Property of UV Dual Curing Condition OCA with Low Reactivity
Crosslinking Agent
심규성, 김현중, 김지수, 정윤재, 고현민, 염진석*, 최준식*, 서울대학교; *(주)LMS
2PS-118 Evaluation and Characteristic of Peelable Property Based on The Release
Agent Content Variation
심규성, 김현중, 김경민, 신승한*, 서울대학교; *한국생산기술연구원
2PS-119 Self-rolling of Polymeric Bilayer Films
안득주, 최수빈, 윤광한, 김승현, 인하대학교
2PS-120 Water Soluble Polymeric Chemosensor Based on Hg-sensitive Rhodamine Dye
안성진, 신상빈, 도정윤, 부산대학교
2PS-121 Imidazolium Functionalized Poly(arylene ether ketone) Anion Exchange
Membrane with High Durability for Vanadium Redox Flow Battery
안연호, 김덕준, 성균관대학교
2PS-122 Ladder-Structured Polysilsesquioxane/Al2O3 Nanocomposites for Transparent
Wear-Resistant Windows
안예진, 김민선, 김봉기, 육지호*, 건국대학교; *인하대학교
2PS-123 Synthesis of D-A Conjugated Polymer with Cyano Group for Organic Solar
Cell Application
양문호, 장동욱, 부경대학교
2PS-124 Electrical Properties Improvement of Donor-Acceptor Type Polymers by
Adjusting External Condition Within Eutectic System
엄상원, 석소연, 이지선, 강영종, 한양대학교
2PS-125 Various Versatile Crosslinked Networks Based on Thiol-Epoxy Chemistry for
Soft Imprint Lithography
여현기, 방준하, Anzar Khan, 고려대학교
2PS-126 The Synthesis of High Performance Non-Toxic (ZnxAgyInz)S2 Nanocrystal Using
Ultrasonication
연승언, 정종진, 서현정, 구상미, 한남대학교
2PS-127 Fabrication and Evaluation of Coatable Polarizer
오은체, Rui He, 이명훈, 전북대학교
2PS-128 Dynamic Polydiacetylene Organogel Microstructure Fabrication Using
Photolithography Technique
오종원, 이지석, 울산과학기술원
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2PS-129 Studies of Photo-curing Behavior of Mixtures of Different Acrylate Oligomers
왕혁식, 이승혁, 부석형, 송기국, 경희대학교
2PS-130 Moth Eye Inspired Hierarchical Materials: Preparation of Moth Eye Patterned
Polymer Films with Selective Functionalization on Microdomes
우마상카, 허도성, 인제대학교
2PS-131 Polyaspartamide Coated Iron Oxide Nanoparticles for MRI Contrast Agents
and Chemotherapy
원민프엉, 김덕준, 성균관대학교
2PS-132 Highly Soluble Fluorous Alkyl Ether-tagged Imaging Materials for the
Photo-patterning of Organic Light-emitting Diodes
원종인, 손종찬, 이진균, 인하대학교
2PS-133 Poly(acrylic acid)-Poly(ethylene glycol) Incorporated Cellulose Binder for
High-performance Silicon Anodes in Lithium-ion Batteries
유가연, 조미숙, 이영관, 성균관대학교 화학공학부
2PS-134 Generation of Periodic Liquid Crystal Defect Array via Modulating of Alternative
Current Electric Field
유 라, 최윤석, 신민정, 서민교, 윤동기, 한국과학기술원
2PS-135 P2O5 Catalyzed Covalent Triazine Based Framework for Gas Adsorption
유수영, 백종범, UNIST
2PS-136 Inhomogeneities of End-crosslinked Poly(ethylene glycol) Network
유정주, 신은주, 손대원*, 한국원자력연구원; *한양대학교
2PS-137 Optimization of Water-dispersible Polyaniline Inks for Screen-printing Process
유현재, 조성훈, 영남대학교
2PS-138 Fabrication of Various Self-assembled Structure by Using ABC Triblock
Copolymer Thin Films
윤광한, 안득주, 최수빈, 김승현, 인하대학교
2PS-139 Fabrication of Inverse Opal Hydrogel Sensor on Flexible Film Using Transfer
Process
윤소희, 이원목, 세종대학교
2PS-140 Synthesis of Solid Polymer Electrolytes Poly(Malesulfoneimide)s Containing
Flurorsulfonly Group for Lithium Ion Batteries by UV-Curing
윤수진, Ahmed Faiz, 류태욱, 이승찬, 김대호, 김환기, 건국대학교
2PS-141 Automatic Vertical Alignment Layer of Photo-polymerizable Amphiphilic
Monomers with Strong Anchoring Energy by Phase Separation induced
Polymerization
윤원진, 정광운, 전북대학교
2PS-142 DNA-Functionalized 100-nm Polymer Nanoparticles from Block Copolymer
Micelles
윤정훈, 이새롬, 조인성, 오준석*, David J. Pine*, 심태섭**, 이기라, 성균관대학교;
*뉴욕대학교; **아주대학교
2PS-143 Melanin-doped Mechanochromic Photonic Films with Pronounced Structural
Colors
이건호, 한상훈, 이정민*, 김신현, 한국과학기술원; *국방과학연구소
2PS-144 Rapid Accessible Fabrication and Engineering of Bilayered Hydrogels:
Revisiting the Cross-Linking Effect on Superabsorbent Poly(acrylic acid)
이경민, 김형우*, 장지영, 서울대학교; *전남대학교
2PS-145 Cure Kinetics of Epoxy Powder Coatings for Steel Pipe with Various Latent
Catalysts
이다은, 이진석, 조한정, KCC 중앙연구소
2PS-146 Tissue-adhesive Polyelectrolyte Hydrogel Using Natural Polymers
이동건, 나양호, 한남대학교 화공신소재공학과
2PS-147 Adsorption of Metallic Solt by Introduction of Functional Group to Polypropylene
이두연, 전준표, 강필현, 이연식*, 한국원자력연구원; *전북대학교
2PS-148 Facile Sythesis Melamine-Terephthalaldehyde Polymer (MTP) for CO2
Adsorption
이명연, 류지형, 소재일*, 심상은*, 인하대학교; *인하대학교 화학공학과
2PS-149 Synthesis and Characteristics of Bio-based Polyester for Self-healing
Materials
이민경, 김선미, 오동엽, 황성연, 박제영, 한국화학연구원
2PS-150 Synthesis and Characterization of 3D Printable Dental Resin Based on
Polybenzimidazole
이민영, 정완희, 정일두, 부산대학교
2PS-151 Synthesis and Characterization of Photocurable Biodegradable Surgical Giude
by 3D Printing
이민영, 신은진*, 최은비, 정일두, 부산대학교; *오스템 임플란트
2PS-152 Supercapacitive Performance of Carboxymethyl Cellulose-derived Porous
Carbon Materials
이병민, 정창욱, 홍성권, 윤제문*, 최재학, 충남대학교; *부산대학교
2PS-153 Fabrication of Printable and Erasable Substrates Based on Tunable Colloidal
Crystal
이 브, 송지은, 조은철, 한양대학교
2PS-154 Polarized Light Emission Based on Smectic Phase Reactive Mesogen
이상훈, Rui He, 고금진, 박기태, 강재욱, 이명훈, 전북대학교
2PS-155 Fundamental Investigation of Self-healable Polymeric Films Based on Charge
Transfer Complex Interaction
이서윤, 김진실*, 홍평화*, 문경민*, 강정순, 최기원, 이성구*, 고민재, 홍성우*, 한양대
학교; *한국생산기술연구원
2PS-156 High Performance Alternating Current Electroluminescent Layers Solutionblended with Mechanically and Electrically Robust Non-radiating Polymers
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이석영, 김의혁, 박철민, 연세대학교
2PS-157 Electroluminescent Pressure Sensing Displays with Micropatterned Ionic Gels
이승원, 박철민, 연세대학교
2PS-158 Organic/Inorganic Microspheres for Tile Coating Application
이승주, 이원목, 세종대학교
2PS-159 High-refractive Index Transparent Polyurethane from the Chain Extender
Bis-(3-hydroxyphenyl) Disulfide
정민교, Trang T. K Tu, 임권택, 부경대학교
2PS-160 In-situ 접근법을 이용한 고굴절 유 ․무기 하이브리드 박막 제작
정민교, 최원태, 임권택, 부경대학교

고분자가공/복합재료(II)
2PS-161 Effect Of Eggshell Membrane on Polypropylene as a Bio Filler
나우석, 오정석, 경상대학교
2PS-162 Facile Patterning Method for Multicolor Photonic Structures
남기범, 이동윤, 경북대학교
2PS-163 Preparation of Polyketone Grafted Multi-Walled Carbon Nanotubes with
Grignard Reagent and Polyketone Composite
남정웅, 김창근, 중앙대학교
2PS-164 The study on the Effect Of Crystallinity at the Dielectric Breakdown Strength
According to the Cooling Rate for Insulating Layer of Cable
남채윤, 윤호규, 염용식, 고려대학교
2PS-165 Fabrication of Biodegradable PLA Microbeads via Eco-friendly MeltElectrospray Process
남형찬, 박원호, 충남대학교
2PS-166 Highly Stretchable SIS/SBS/Ag Flake Conducting Polymer Composite Film
노희정, 공민식, 정운룡, 포항공과대학교
2PS-167 Novel Protein Fouling Resistant Mesoporous Nanoparticles Prepared by
Post-condensation Method
리야수드힌 네치카투, 박성수, 하창식, 부산대학교
2PS-168 Improved Thermal Conductivity through Polymer Blended
문관호, 이승우, 영남대학교
2PS-169 Ultrasonic Decrosslinkig of Castor Oil Based Polyurethane Foam
문준호, 오정석, 경상대학교
2PS-170 Effect of Hybrid Flame Retardant on the LOI, Thermal and Mechanical Properties
of Recycled Polypropylene
박병수, 하창훈*, 김영은*, 조동환*, 금오공과대학교; *금오공과대학교 고분자공학과
2PS-171 압출 성형성이 우수한 조사가교 불소 TPE 컴파운드 및 이를 이용한 초고내열 자동차용
전선개발
박성근, 박철현, 강승훈, 경신전선
2PS-172 3D Interconnected Poly(ethylene Imine)/Mesoporous Silica Hybrid Materials
with Hierarchical Macro/Mesostructure for Heavy Metal Adsorption
박재서, 조은범, 선우영*, 서울과학기술대학교 정밀화학과; *서울과학기술대학교
2PS-173 CR 고무의 가교제와 가교촉진제에 따른 가교 특성과 기계적 물성
박재우, 서관호, 김기홍, 김도영, 차지훈, 경북대학교
2PS-174 PE/mGO Nanocomposites via In situ Polymerization Method
박준형, 서도현, 박준영, 윤근병, 경북대학교
2PS-175 Electrical Properties Variation of Polymer Composites by Acrylic Oligomer
Modified Graphene Oxide
박지현, 송지은, 임민지, 김형일, 충남대학교
2PS-176 Total Organic Carbon Reduction for Ultrapure Water by Surface Modified
Magnetic Particles and Ion-Exchange Resin Micro-Composite
박지현, 이정준*, 김보현, 박동혁**, 이선종, 한국생산기술연구원; *성균관대학교;
**인하대학교
2PS-177 Effect of UHMWPE Addition on the Mechanical and Wear Properties of CR
Based Rubber Compound
박현등, 센트랄
2PS-178 Preparation and Properties of Highly Heat-Resistance Epoxy Resin for Vehicles
Hybird Composites
박현호, 김일진, 심재학, 장지원, 이동진, 한국신발피혁연구원
2PS-179 Study on Water Repellent Finishing of Silicone Suede
박현호, 심재학, 김일진, 고재왕, 이동진, 한국신발피혁연구원
2PS-180 Ultrafiltration Membranes Having Having Hydrophilic and Antibacterial
Properties by Grafting the Surface Treated Carbon Nano-onions to the
Sulfonated Polyethersulfone
박혜진, 이소민, 김창근, 중앙대학교
2PS-181 무기물 형상 및 함량에 따른 Polyethylene/무기물 sheet의 기체 투과도, 기계적
성질 및 열적 특성 연구
반하람, 허양일*, 김정철, 한국생산기술연구원; *전남대학교 대학원 고분자공학과
2PS-182 Fabrication of Polypyrrole Coated Diatom and Its Application for Solar to Steam
Generation
배기현, 구본준, anush mnoyan, 이규복, 이경진, 충남대학교
2PS-183 Upconversion Nanocrystals Embedded Microstructure via Contact Flow
Lithography
백다혜, 신수빈, 이지석, 울산과학기술원
2PS-184 Effect of Modified CaCO3 on Properties of Waste PVC/PU/CaCO3 Composite
Prepared by a Co-rotating Twin Screw Extrusion
백종성, 계형산*, 방대석**, 안형준**, 금오공과대학교; *목원대학교 신소재화학공

학과; **금오공과대학교 화학공학과
2PS-185 Assembly of High Performed Wearable Energy Harvesting Device using
Photo-curable resin by Human Body Temperature with 3D Printing Method
백종찬, 박현우, 김진상*, 임호선**, 이재갑, 이현정, 국민대학교; *Korea Institute
of Science and Technology; **숙명여자대학교
2PS-186 Superhydrophobic Hybrid Materials and for the Detection and Separation of
Chloroform in Water
사르와난, 박성수, 전유빈, 조남주, 하창식, 부산대학교
2PS-187 Preperation of PA6/modified hBN Nanocomposites via In situ Polym’n for
Enhancement of Thermal Stability and Conductivity
서도현, 박준형, 박준영, 윤근병, 경북대학교
2PS-188 PET와 실리콘 고무의 내열접착특성 향상을 통한 자동차 머플러용 고무행거의 신뢰성
향상을 위한 연구
서영민, 김환국, 정용일, 전경수, 이민지, 한국섬유기계융합연구원
2PS-189 Controlled Crystal Structure Through Evaporation Crystallization in Confined
Flow System
서지원, 이종휘*, 중앙대학교 화학신소재공학부; *중앙대학교
2PS-190 Detoxification of CWAs with MOF Polymer Composite
서진영, 백경열*, 이민욱*, 이정현**, 한국과학기술연구원/고려대학교; *한국과학
기술연구원; **고려대학교
2PS-191 Rational Design of Epoxy/ZIF-8 Nanocomposites for Enhanced Supression of
Copper Ion Migration
서흔영, 염용식, 조계룡*, 윤호규, 고려대학교; *Texas A&M University
2PS-192 Enhanced Photocatalytic Activity of S-doped TiO2/Reduced Graphene Oxide
Under Visible Light Irradiation
성동범, 박수진, 인하대학교
2PS-193 Upconversion Nanoparticle Based Full Color Tactile Sensor
손창일, 안성현, 이지석, 울산과학기술원
2PS-194 Hybrid of Silver Nanowires and Dual-Doped Graphene for the Transparent
Conductor with Enhanced Conductivity
손희상, 광운대학교
2PS-195 Improved Electrochemical Performance of Lithium-sulfur Battery through the
Deposition of Functional Hybrid Layer on the Cathode
손희상, 손희상, 광운대학교
2PS-196 Fabrication of Bio-based Polymeric Substrates for Optoelectronics
신성호, 박슬아, 전현열, 황성연, 오동엽, 박제영, 한국화학연구원
2PS-197 Cellulose/Polyhedral Oligomeric Silsesquioxane (POSS)/Montmorillonite (MMT)
Ternary Nanocomposite
신인호, 하창식, 부산대학교
2PS-198 Re-Shaping of Monodisperse Block Copolymer Particles by Solvent Vapor
Annealing
신재만, 이영준, 김민구, 구강희, 이준혁, Kin Liao*, 김범준, KAIST; *Khalifa
University
2PS-199 음식물 쓰레기의 열수탄화 공정을 통한 탄소점 제조
안정빈, 송영한*, 우정연, 김형섭, 건국대학교 유기나노시스템공학과; *한국화학연
구원 CCP융합연구단
2PS-200 Improved Approach to Fabricate Nanofiber Mats by Novel Spinning System
양성백, 염정현, 경북대학교
2PS-201 Sericin Binder for Jute Fibers-Reinforced Composites
엄정주, 진형준, 인하대학교 고분자공학과
2PS-202 Effect of non-covalent Functionalized Graphites Nanoplatelets on the Thermal
Conductivity of Epoxy Composites
염용식, 윤호규, 서흔영, 남채윤, 고동원, 고려대학교
2PS-203 Ultrasensitive Strain Sensor Based on Solution Processed Metal Micro- Grid
Structures
오승우, 이성민, 장석태, 중앙대학교
2PS-204 Organic Film Formation Without Outgassing for Flexible Display OLED
Encapsulation
오준기, 김소현, 정인조, 정현욱, Anzar Khan, 방준하, 고려대학교
2PS-205 Preparation and Characterization of Electrochemically Synthesized Graphene
for Polymer Nanocomposite
유대건, 박성수, 하창식, 부산대학교
2PS-206 The Effect of Fluoro Compound on Lotus Effect
유봉렬, 전남대학교
2PS-207 A Noble Metal assisted Color Tuning of Upconversion Nanoparticles for
Multi-Level Security application
유영훈, 이지석, 울산과학기술원
2PS-208 Functionalized SBA-15 with Phosphate Derivatives for Adsorption of Strontium
Metal Ion
유종만, 박성수, 하창식, 부산대학교
2PS-209 Enhanced Mechanical Properties of MWNT-Linked Composites between
Polyamide66 and Chopped Carbon Fiber Interface via Plasma coupled
Mechanochemistry
유지완, 이영모, 이상수, 박종혁*, 한국과학기술연구원(KIST)/고려대학교; *한국과
학기술연구원(KIST)
2PS-210 Stretchable and Flexible Strain Sensors and Actuator Based on Electroless
Silver Plated Spandex Fiber
유지왕, 남재도*, 김성훈*, 황의석*, 성균관대학교; *성균관대학교 고분자공학과
2PS-211 Dispersion Stability of Alkylated Graphene Oxide in Organic Solvents
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유진화, 진형준, 인하대학교 고분자공학과
2PS-212 Inspiration from Nature : Superomniphobic Surface with Extreme Pressure
Resistance
윤근태, 정우빈, 정희태, KAIST
2PS-213 Low Molecular Weight Polymer가 TPU/Elasatomer Composites의 Tensile
Modulus 및 기계적 특성에 미치는 영향 연구
윤유미, 이진혁, 최명찬, 이민석, 배종우, 한국신발피혁연구원
2PS-214 Synthesis of Stilbene for Detection of Amine Derivatives
윤 정, 박주현, 문관호, 이승우, 영남대학교
2PS-215 The Tactile Assessment of Skin Materials in Automotive Interior
이광호, 오정석, 정정설*, 한상원*, 하진욱**, 이현욱**, 경상대학교; *한국화학융합
시험연구원; **자동차부품연구원
2PS-216 Fabrication of Polylactic Acid, Polyglycolic Acid, Hydroxyapatite Composite
for Implant Material
이도영, 고한승, 조재영, 서울대학교
2PS-217 Study of Correlation Between Mechanical Properties and Crystallinity of
Annealed Polyamide 12
이민규, 이상운, 조재영, 서울대학교
2PS-218 광경화 3D 프린터용 고농도 세라믹 소재 제조 평가
이민지, 정용일, 전경수, 서영민, 한국섬유기계융합연구원
2PS-219 Structure and Property Characterization of Polyarylate/Carbon Nanotube
Composites Manufactured by Masterbatching and Melt-compounding
이상훈, 정영규, 충남대학교 유기소재섬유시스템공학과
2PS-220 Poly(N-isopropylacrylamide)/Polydimethylsiloxane Hydrogel Composites for
One-way Water Flow
이서린, 조윤호, 이종휘*, 중앙대학교; *중앙대학교 나노구조연구실

고분자구조 및 물성(II)
2PS-221 Rheological Properties of Complex Coacervate Driven Hydrogels
김정민, 최수형, 홍익대학교
2PS-222 코어-쉘 형태의 Nickel@Polystyrene 나노입자 합성 및 자기유변학적 물성 연구
김주년, 최형진, 인하대학교 고분자공학과
2PS-223 Identification and Improvement of Ageing Mechanisms of Waterproof Acrylic
PSAs
김 훈, 이세빈, 김미소, 김세원, 김현중, 김한민*, 서울대학교; *애니원 테이프
2PS-224 Synthesis and Characterization of Non-Phthalate PVC Plasticizer Based on
Cyclohexanedicarboxylic Acid
노경현, 이가람, 한영광, 성균관대학교
2PS-225 압축성 하전 블록공중합체계의 고밀화 현상과 상거동에 미치는 이온-이온 상관
효과 연구
리 샹, 자오밍거, 조준한, 단국대학교 고분자공학과
2PS-226 Tunable Liquid Crystallinity of Graphene Oxide with Polymer Crystallization
문소진, 김소연, 울산과학기술원
2PS-227 Pyrene-Based Asymmetric Liquid Crystal Dendron: Relationship Between
Molecular Packing Structure and Physical Properties
박민욱, 정광운, 전북대학교
2PS-228 Ordered Nanodot Array of VO2 Using Block Copolymer-Based Nanoporous
Templates
박성호, 박희정, 이동현, 단국대학교
2PS-229 Orientation of Nanostructures of Star-shaped (PMMA-b-PS)6 in Thin Films
Depending on Molecular Weight
박소영, 김진곤, 포항공과대학교
2PS-230 Fabrication of Non-wettable Film by Controlling the Surface Morphology of
Silica by Sol-gel Method
신교직, 백한솔, 최경호, 장기철, 백정주, 김영훈, 송광식, Korea Institute of Industrial
Technology (KITECH)
2PS-231 Spatial Control of Au Nanoparticles within Block Copolymer Particles by the
Length of Polymeric Ligand
쉬 멍, 윤홍석, Kin Liao*, 김범준, 한국과학기술원; *Khalifa Univerisity
2PS-232 Lyotropic Self-assembly of Amphiphilic Random Copolymers in Aqueous
Solution
신민중, 서명은, 한국과학기술원
2PS-233 Fabrication of Quantum Dot Light Emitting Devices Using Template Assisted
Self-Assembly
안재우, 조민기, 이지혜, 이동현, 단국대학교
2PS-234 Mechanical Bending Behavior of Bilayer Actuator Based on Molecularly
Imprinting Hydrogel for Ovalbumin Recognition
양진철, 박진영, 경북대학교
2PS-235 Epitope-Imprinted Nanostructured Polymer for Selective Recognition
오다경, 박진영, 경북대학교
2PS-236 Initial Solvent Driven Non-equilibrium Behavior of Polymer Nanocomposites with
Varying Size Ratios Between Nanoparticles and Polymers
오솔미, 김소연, UNIST
2PS-237 DNA 종이접기를 통한 대칭성을 깬 금 나노 막대 자기조립
유도영, 이재원, 이승우*, 성균관대학교; *성군관대학교/고려대학교
2PS-238 Wrinkling Based Metrology for Estimation of Crystallinity of Semi- Crystalline
Polymeric Thin Film
유성수, 유필진, 성균관대학교
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분자전자 부문위원회(II)
2PS-239 Synthesis of Environmental-friendly DPP-Based Polymer
김현우, 김윤희, 권순기, 경상대학교
2PS-240 Highly Efficient Green Emitting Heteroleptic Iridium(III) Complexes with
Multifunctional Ancillary Ligands for Solution-Processed Phosphorescent
Organic Light-Emitting Diodes
김혜인, 쉬리 비자야 고팔란, 아티싼 마헤쉬와란, 제갈영순*, 진성호, 부산대학교;
*경일대학교
2PS-241 Effect of Fluorine and Cyano Groups of Thienylene-Vinylene-ThienyleneBased Conjugated Polymer Donors on the Performance of Fullerene and
Nonfullerene Solar Cells
김희수, 이택호*, 김진영*, 황도훈, 부산대학교; *울산과학기술원
2PS-242 Study of Charge Transport Properties of Ionic Liquid-Embedded Polymer
Semiconductor Blends
나예나, 박지수, 박지수, 신용훈, 조상범, 최인영, 김선주, 중앙대학교
2PS-243 Precise Control of Quantum Nanorod Location and Orientation in the
Self-Assembled Conjugated Polymer-Based Hybrid Nanowire
남진우, 박재현*, 이은지*, 충남대학교 분석과학기술대학원; *광주과학기술원 신소
재공학부
2PS-244 Improving Bulk Electron Transportation of Low-Crystalline NDI-based n-Type
Conducting Polymer with Localized Aggregates via Kinetically Fast and Robust
Interactions
류승운, 김민준, 김홍일, 이대환, 박성진, 박태호, POSTECH
2PS-245 Synthesis and Application of n-type Conjugated Polymer for Light- Insensitive
Organic Field-Effect Transistors
문예진, 이철연, 김화정, 김영규, 경북대학교
2PS-246 Low-Voltage Operating Bi-Polar Non-Volatile Transistor Memory by Charge
Injection Engineering of Organic Semiconductors
문지훈, 백강준, 부경대학교
2PS-247 Preferential Orientation of Vacuum-Processed Host Materials in Hosphorescent
Organic Light-Emitting Diodes
박광훈, 손선영*, 이한구*, 안형주*, 정성준*, 김윤희**, 권순기***, 경상대학교;
*포항공과대학교; **경상대학교 화학과; ***경상대학교 고분자공학과
2PS-248 Surface Area and Morphology Controls of Polymer Semiconductors for Organic
Transistor-based Gas Sensors
박민수, 김선주, 중앙대학교
2PS-249 Next-generation Semiconducting Polymers with Eco-friendly Process and
Thermal Stability for Non-additive Perovskite and Polymer Solar Cells
박상아, 이준우, 박철웅, 김해운, 이대환, 박태호, POSTECH
2PS-250 Significant Advance for Efficiency and Staibility for Inverted Planar Flexible
Perovskite Solar Cells Using a Novel NDI-Based Polymer as the Electron
Transport Layer
박성진, 김홍일, 최경원, 임채성, 류승운, 박태호, POSTECH
2PS-251 Time-resolved Spectroscopic Analysis of the Light-energy Harvesting
Mechanism in Carbazole-dendrimers with a Blue-phosphorescent Ir-complex
Core
박재현, 곽수진, 조양진, 김소연, 손미랑, 조대원, 강상욱, 손호진, 고려대학교
2PS-252 Steric Effect on Excimer Formation in Planar Pt(II) Complexes
박재현, 조주형,, 곽수진, 조양진, 김소연, 조대원, 강상욱, 손호진, 고려대학교
2PS-253 Naphthalene Diimide-Based-based Organic Photovoltaic Accept Materials
박정훈, 오재택*, 하연희, 송세영**, 김진영**, 김윤희, 권순기, 경상대학교; *한양대
학교; **UNIST
2PS-254 Polymer Semiconductor Composites for Stretchable Organic Electronic Circuits
박준구, 백강준, 부경대학교
2PS-255 Aging Temperature Control of Aqueous Precursour Solution for High
Performance Metal-Oxide Field-Effect Transistors
박준용, 표승문, 건국대학교
2PS-256 2D Transition Metal Dichalcogenide Channel Transistor with Polymer-Brush
Interfacial Layer for Piezoelectric Touch Sensor Applications
박지훈, 정연수, 임성일, 연세대학교
2PS-257 Improving the Performance of Blue-emissive Ir(III) Complexs for SolutionProcessed Phosphorescent Organic Light-Emitting Diodes Using New Bipolar
Type Host
박호열, 아티싼 마헤쉬와란, 제갈영순*, 진성호, 부산대학교; *경일대학교
2PS-258 Engineering Asymmetric Charge Injection/Extraction to Optimize Organic
Transistor Performances
백설희, 이화성, 한밭대학교
2PS-259 Enhancing Efficiency of Perovskite Solar Cells with Side-Chain Liquid
Crystalline Polymer-doped Perovskite Absorbers
비라 무루간 아리부니티, 권하은, 제갈영순*, 진성호, 부산대학교; *경일대학교
2PS-260 Pyridine Integrated Hole Transport Material for Hysteresis-less Long-term
Stable and Efficient Perovskite Solar Cells
사리팔리수다커레디, 김준영, 제갈영순*, 진성호, 부산대학교; *경일대학교
2PS-261 Yellowish Light Emitting Electrochemiluminescence (ECL) Devices
서동규, 오 환, 이지환, 천예지, 문홍철, 서울시립대학교
2PS-262 PAN-based Triblock Copolymers for Highly Efficient Gel-state Dye- sensitized
Solar Cells
서승모, 김환규, 고려대학교
2PS-263 Doping of Shallow HOMO Level Donor-Acceptor Polymers via Solution Mixing
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2PS-264

2PS-265
2PS-266

2PS-267

2PS-268

2PS-269

2PS-270

2PS-271

2PS-272

2PS-273

2PS-274

2PS-275

2PS-276

2PS-277

2PS-278

for Organic Thermoelectric Devices
서의현, 정용진, 오종규, 이규민, 정재민, 장재영, 한양대학교
Binary Ionic Liquid/Solvent Mixture Ion Gels for Thin-film Electrochemical
Transistors
설경환, 조영경, 홍기현*, 이근형, 인하대학교; *충남대학교
Small Molecule Bulk Heterojunction Solar Cells
성민재, 안나경*, 왕찬결, 김윤희, 김진영*, 권순기, 경상대학교; *UNIST
Flexible and Conductive Electrodes Using Room-Temperature Metallic Fusion
of Multilayered Silver Nanoparticles
송용권, 조진한, 고려대학교 화공생명공학과
Green-Emitting Symmetrical and Unsymmetrical Iridium (III) Complexes with
Phosphoryl Ancillary Ligand for Highly Efficient and Stable Solution-Processed
Phosphorescent Organic Light-Emitting Diodes.
쉬리 비자야 고팔란, 김혜인, 아티싼 마헤쉬와란, 제갈영순*, 진성호, 부산대학교;
*경일대학교
Phase Stabilized CsPbI3 Perovskite Nanocrystals for Photodiode Application
with Hysteresis-free and High Detectivity
심규민, 강민균, 정대성, 대구경북과학기술원
Comparative Study of Halogenated and Non-halogenated Processing Solvents
with Polymer Donor and Non-fullerene Acceptor for Organic Solar Cells
아르얄 움 칸타, 진현정, 제갈영순*, 진성호, 부산대학교; *경일대학교
Effect of Copolymers Using Fluorene and Fluorinated Quinoxaline for Polymer
Solar Cells
안상훈, 진영읍, 이근대, 박성수, Pukyong National University
Synthesis and Properties of New Wide Band-gap Small Molecular with
Benzodithiophene and Quinoxaline for OSCs
안상훈, 진영읍, 이근대, 박성수, Pukyong National University
Morphological Studies of Small-molecule Solar Cells: Nanostructural Engineering
via Solvent Vapor Annealing Treatments
안태규, 한국교통대학교
니트렌 구조를 가지는 경화제를 활용해 용매안정성이 우수한 절연층 개발 및 이의
유기전계효과트랜지스터에의 적용
안태규, 한국교통대학교
Selectively Sorted Single-walled Carbon Nanotubes Using Conjugated
Polymers Doping for Carbon Nanotube Field Effect Transistors (CNTFETs)
Ambipolarity
양동성, 김동유, 광주과학기술원
Effects of Alkyl-Chains in DPP-Based Conjugated Polymers on OTFT
Performances
오원택, 김태동, 한남대학교
Electrochromic Devices with Various Anodic Species for Balanced Multicolor
Displays
오 환, 김용민, 신현수, 문홍철, 서울시립대학교
Facilitating Phase Transfer of Polymer Semiconductor in Mini-Emulsion
Synthesis via Molecular Affinity Engineering
유성훈, 조장환, 김주희, 권순기*, 김윤희*, 정대성, 대구경북과학기술원; *경상대학
교
Optical Manipulation via Thickness Control for High-Performance RedSelective Organic Photodiodes
윤성원, 김수관, 김주희, Deepan Kumar Neethipathi, 정대성, 대구경북과학기술원

의료용 고분자 부문위원회(II)
2PS-279 Optimization of Bioink Rheological Properties and Cross-linking Method to
Fabricated Three-dimensional Scaffold
최동진, 박상준, 정 석*, 김천호, 한국원자력의학원; *고려대학교
2PS-280 Characterization of Antibody Conjugated Chitosan Based Nanoparticles
이은선, 박상준, 조휘문, 이보미, 진용재, 김용희*, 김천호, 한국원자력의학원; *한양
대학교
2PS-281 Fabrication of Injectable Hyaluronate-alginate Hybrid Microgel for Cartilage
Regeneration
서예랑, 김현승*, 이근용, 한양대학교 생명공학과; *한양대학교
2PS-282 Broadening pH Window by DNA Hydrogel Composed of Polyacid and
Non-canonical DNA
김혜진, 김진곤, 오승수, 포항공과대학교
2PS-283 Poly(γ-glutamic acid)/Tyramine Photo-crosslinkable Hydrogel
김희철, 김민희, 홍보민, 박원호, 충남대학교
2PS-284 Hydrogel Scaffold with Conductive Line Pattern for pEripheral Nerve
Regeneration
노소영, 공혜연, 김세민, 강성민, 고원건, 연세대학교
2PS-285 Enhanced Photodynamic Tumor Therapy by Mitochondria-Targeting Nearinfrared Photosensitizer
노일구, 김유천, 한국과학기술원
2PS-287 Hyaluronic Acid-silk Fibroin Double Network Hydrogels Formed via
Photopolymerization
류주연, 이소라, 정미정, 기창석, 서울대학교
2PS-288 Multistage Drug Delivery through Gelatin Nanoparticles with pH-Sensitive
Dendrimer for Deep Tissue Penetration
박소연, 안철희, Research Institute of Advanced Materials (RIAM), Department of
Materials Science and Engineering, College of Engineering, Seoul National

University
2PS-289 In situ Forming Injectable Chitosan/Carboxymethyl Cellulose Hydrogel with
Curcumin Loaded Microcapsule for Cancer Treatment
박승훈, 서지영, 노정현, 지윤배, 김문석, 아주대학교
2PS-290 Colorimetric Paper-based Sensors for Lead Ion Detection
서성백, 박준우, 강나예, 오동우, 김동휘, 진유정, 김가빈, 부산대학교 생명자원과학대
학 바이오소재과학과
2PS-291 Polyethylene Glycol 유도체가 실리콘 콘텍트렌즈의 물성에 미치는 영향
박지훈, 채규호*, 허양일, 전남대학교 고분자융합소재공학과; *지오메디칼
2PS-292 A Novel NIR Imaging Guided Nanocarrier for Enhanced Chemo- Photodynamic
Effect to Overcome Drug Resistance
박휘정, 노일구, 김유천, 한국과학기술원
2PS-293 Size-convertible Nanoparticles for Improved Tumor Tissue Penetration of
Anti-cancer Drug
신 솔, 박재형, 손소영, 고혜원, 성균관대학교
2PS-294 Thermo-sensitive Methylcellulose Hydrogels Containing Vitamin B2
신지연, 김민희, 박원호, 충남대학교
2PS-295 Anti-adhesion Barrier to Prevent Postoperative Adhesions Made of Pullulan,
Carboxymethyl Cellulose and Pluronic F127
안정만, 이용규*, 한국교통대학교; *Korea National University of Transportation
2PS-296 Guided Tissue Regeneration of Rabbit Calvarial Defect Using Silk Fibroin
Nanofiber-Poly(glycolic acid) Hybrid Scaffold
여태균, 고영광, 이경우, 김동진, 권오형, 국립금오공과대학교
2PS-297 Controlled Release of Drug using Gold Cluster-labeled Liposomal Doxorubicin
into Chitosan Hydrogel by NIR Irradiation for Cancer Therapy
원지은, 위태인, 이재명, 박영민, 신병철*, 한희동, 건국대학교; *한국화학연구원
2PS-298 EphB4 Targeted Liposomal siRNA System to Induce Selective siRNA Delivery
for Ovarian Carcinoma
위태인, 원지은, 이재명, 박영민, 한희동, 건국대학교
2PS-300 Interpenetrating Polymer Network Hydrogels for Engineered 3D Tumor
Microenvironments
이동신, 박경민, 인천대학교 생명공학부
2PS-301 Microfluidics-assisted Fabrication of Macrophage Microtissues with Tunable
Physical Properties for Developing In vitro Multiplex Tissue Model
이동진, 이강석, 차채녕, 울산과학기술원
2PS-302 Bio-inspired Oxygen-generating Gelatin Adhesives for Wound Management
이소희, 박경민, 인천대학교 생명공학부
2PS-303 Preparation and Evaluation of Hyaluronic Acid-coated Ternary Complexes for
Serum-resistance and Site-Specific Targeting Gene Delivery
정경원, 홍웅길, 정은희, 안준혁, 나재운, 순천대학교 고분자공학과
2PS-304 Preparation and Evaluation of Doxorubicin-loaded Redox-sensitive Polymeric
Nanoparticle for Cancer Therapy
정경원, 안준혁*, 남충현*, 나재운*, 순천대학교; *순천대학교 고분자공학과
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좌장: 김희숙, 조정호

고분자합성(III)
3PS-1
3PS-2

3PS-3

3PS-4

3PS-5

3PS-6

3PS-7

3PS-8

3PS-9
3PS-10

3PS-11

Solvent Effect in Aerobic Oxidation of 5-HMF
유혜진, 황성연, 제갈종건, 차현길, 한국화학연구원 바이오실용화센터
Antifouling and Bactericidal Copolymer Containing Cardanol and Zwitterionic
Moieties
육진솔, 김진석, 이시영, 김나경, 이종찬, 서울대학교
Synthesis of Poly(4-hydroxystyrene–b-N-vinylamine) Diblock Copolymer by
RAFT Polymerization
윤준혁, 김태형, 김상율, KAIST
Synthesis of Visible Light Switchable Azobenzene Liquid Crystalline Polymer
Networks
윤형호, 이지은, Peter V. Bonnesen*, 안석균, 부산대학교 고분자공학과; *Oak
Ridge National Laboratory
Characteristics of Hierarchical Porous Carbon Nanoparticle for Electrode of
Supercapacitor
이민기, 권용구*, 인하대학교; *인하대학교 고분자공학과
Effect of Phosphate Content on the Thermal and Flame Retardant Properties
of the Epoxy Resin Containing DOPO-HQ
이상훈, 오승원, 하도영, 임재춘*, 이동진**, 이영희, 김한도, 부산대학교; *(주)현대화
이바; **한국신발피혁연구원
Effects of pH and Block Length of Poly(acrylic acid-block-N-vinylamine)
Amphoteric Block Copolymers on Their Association Behavior in Water
이성규, 조준희, 곽영제, 숭실대학교
Effect of pH on the Self-Assembly structures of Block Copolymer Containing
Poly(Acrylic Acid) as a Hydrophilic Block
이슬우, 김경택, 서울대학교
Synthesis Of Carbon Electrode Material for Inverted Capacitive Deionization
이연식, 학 오닙 울, 전북대학교
Mesoporous Double Metal Cyanide Catalyst for the Copolymerizations of
Propylene Oxide and Carbon Dioxide
이예찬, 장한별*, 김 일*, 부산대학교; *부산대학교 고분자합성 연구실
Alkoxy Side Group을 포함하는 열방성 LCP 공중합체의 합성 및 물성
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3PS-12

3PS-13

3PS-14

3PS-15

3PS-16
3PS-17

3PS-18

3PS-19

3PS-20
3PS-21

3PS-22

3PS-23

3PS-24

3PS-25

3PS-26

3PS-27

3PS-28

3PS-29
3PS-30

3PS-31

3PS-32
3PS-33

3PS-34
3PS-35

3PS-36
3PS-37
3PS-38

3PS-39

이원준, 박기태, 장진해, 금오공과대학교
Blue Electroluminescence Properties Based on Thermally Activated Delayed
Fluorescence Emitters Containing Diphenyl Sulfone Group
이인혜, 정정빈, 홍교희, 신동명, 홍익대학교
Living Polymerization of Challenging Phenylisocyanides Using an Air-Stable
Bisphosphine-Chelated Nickel(II) Initiator
이재호, 최태림, 서울대학교
Synthesis and Self-assembly of Discrete Poly(ethylene glycol)-Poly (lactic
acid) Block Copolymers by Iterative Exponential Growth and Convergent
Modular Approach
이정민, 김경택*, 서울대학교; *서울대학교 자연과학대학 화학부
Synthesis of Tetraphenylethylene-based, Conjugated Microporous Polymers
via Suzuki Polymerization for Detection Of Picric Acid
이정준, 이택승, 충남대학교
Hyper-Cross-Linked Polymer with Enhanced Porosity
이정현, 서명은, 한국과학기술원
Synthesis of High χ Block Copolymers from new Monomer DVBAM, and their
Applications to Nanolithography
이주호, 박태원*, 한양규*, 한양대학교 기능성유기재료연구실; *한양대학교 화학과
Synthesis and Negative Photopatterning of the New Photosensitive Poly(amic
ester) (ODPA-BBPA-HEMA) Resin
이중헌, 서영범, 문유경, 김진수, 김윤호, 원종찬, 한국화학연구원
황 함량의 조절 가능한 폴리페닐렌 설파이드의 제조와 그 응용
이지목, 윤호규*, 김동균**, 김용석**, 한국화학연구원/고려대학교; *고려대학교;
**한국화학연구원
Effect of Steam Activation with Carbonate Cellulose for Lithium Recovery
이지원, 박수진, 인하대학교
Influence of Activated Carbons/Manganese Dioxide/Polypyrrole for Enhanced
Supercapacitor Performances
이지원, 박수진, 인하대학교
Effect of Activated Carbon/Manganese Dioxide/Polyvinylidene Fluoride
Composites on Supercapacitor Electrode Materials
이지원, 박수진, 인하대학교
The Effect of Spacer Length and Chain Extender on Thermal Actuation of
Main-Chain Liquid Crystalline Elastomers
이지은, 윤형호, 안석균, 부산대학교
A water-soluble Polymer for Selective Colorimetric Sensing of Cysteine and
Homocysteine with Temperature-tunable Sensitivity
이창래, 이형일, 울산대학교
Control of Periodicity of Mesoporous Cubic Networks of Hydrogels by Living
Additive Manufacturing
이희림, 김경택, 서울대학교
Synthesis and Characterization of PSS Copolymer Based PEDOT:P(SSco-TFPMA) for Hole Transport Layer in Solar Cells
임소은, 박찬일, 김주영, 김중현, 연세대학교
Functionalization of Isosorbide for Lactone Based Ring Opening Transesterification
Polymerization
임한휘, 김백진*, 연세대학교; *한국생산기술연구원
Synthesis of Acrylic Resins Containing Acetal Group and Acid Degradable
Properties
장상은, 류상욱, 충북대학교
Solid-state Polymer Electrolytes Based on Miktoarm Star Copolymers
이대연, 정하영, 전재민, 박문정, 포항공과대학교
Primer 대체 적용 가능한 poly(1,4-butylene adipate)계 수분산 폴리우레탄 접착제의
합성 및 물성 연구
전재희, 백인규, 한국신발피혁연구원
Selective De-Cross-Linking of Transformable, Double-Network Hydrogels:
Preparation, Structural Conversion and Controlled Release
정도영, 김형우, 전남대학교
Study of Waterborne Polyurethane Adhesive According to Polyol Ratio
정부영, 전효원, 황지원, 천정미, 천제환, 한국신발피혁연구원
Self-assembly of Triphenylamine Derivatives in Several Non-chlorinated
Organic Solvents with Additional Initiator
정성욱, 박창준, 김상율, KAIST
Durable Organosilicate Coatings with Antibacterial Effect
정성원, 박소현, 홍진기, 연세대학교
Synthesis of Modified Hyperbranched Solid PEO Electrolyte via Cationic
Polymerization for Li-ion Batteries
정세영, Santosh Kumar, 이승제, 김보람, 이재석, GIST
비불소계, PDMS를 도입한 내화학성 코팅 수지 제조 및 물성 연구
정승민, 백인규, 한국신발피혁연구원
Synthesis of Highly Durable Cation Exchange Membranes
정윤서, 박은지, 장한나, 임재석, 유혜성, 김경태, 황택성, 충남대학교
Thermally Expandable Microcapsule with Core-shell Structure Using Colloidal
Silica as Pickering Emulsifier
정지영, 소재일, 심상은, 인하대학교
Synthesis and Electrochemical Properties of Poly(α-methyldipropargylamine)s
제갈영순, 진성호*, 심상연**, 박종육***, 임권택****, 경일대학교; *부산대학교; **강릉
원주대학교; ***경희대학교; ****부경대학교
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3PS-40

3PS-41

3PS-42
3PS-43
3PS-46

3PS-47

3PS-48

3PS-49

3PS-50

3PS-51

3PS-52

3PS-53

Synthesis and Characterization of an Ionic Polyacetylene Derivatives from
the Non-catalyst Polymerization of 2-Ethynylpyridine Using 1-(n-bromoalkyl)
pyrroles
제갈영순, 진성호*, 박종욱**, 임권텍***, 경일대학교; *부산대학교; **경희대학교;
***부경대학교
Synthesis and Characterization of Polyamidoamine Microsphere Hydrogel for
Enantioselective Absorption and Heavy Metal Absorption
주성빈, 황성연, 오동엽, 황동수*, 박제영, KRICT; *POSTECH
Solvent Effect on Self-Assembly of Triphenylamine Derivatives
주찬미, 박창준, 정성욱, 김상율, KAIST
Novel Synthesis Method of Polyimide Using Water-containing Solvent Mixture
진승원, 최주영, 송인호, 남경남, 김동민, 정찬문, 연세대학교
Enhanced Chemical Resistance and Preparation of Hybrid Colorless Polyimide
Film
최원태, 김동우, 임권택, 부경대학교
Surface Modification of Metal Oxide Nanoparticles as Supercritical Carbon
Dioxide Solvent
최원태, 임권택, 부경대학교
Preparation and Heavy Metal Ion Removal of Hyperbranched Polyamidoamine
Particles
최호중, 강인아, 김상율, KAIST
Acylation of Phenols, Alcohols, Thiols, Amines and Aldehydes Using Sulfonic
Acid-Functionalized Hyper-crosslinked Poly(2-napthol) as an Efficient
Recyclable Catalyst
칼라 레디모한나이두, Sirgi Reddy Sudharsan Reddy, 김 일, 부산대학교
Effect of Butene-1,4-diol/Ethylene Diamine Molar Ratio on Properties of
Emulsifier-/NMP-free Crosslinked Waterborne Polyurethane-acrylic Hybrid
Emulsions
하도영, 이영희*, 김한도*, 부산대학교 유기소재합성실; *부산대학교
Self-Assembly of PEG-b-PS Amphiphilic Block Copolymers Having Discrete,
Hydroxyl Group End-functional PEGs as a Hydrophilic Block
하성민, 김경택, 서울대학교
Synthesis and Properties of Light Emitting Mesogenic Copolymers with
Iridium(III) Complex
현다솜, 최이준, 금오공과대학교
Siloxane Bound Polyimides and Convenient Coating of Dielectric Film on
Al-plate Heater
황정재, 도정윤, 부산대학교

기능성 고분자(III)
3PS-54
3PS-55
3PS-56

3PS-57
3PS-58

3PS-59

3PS-60

3PS-61

3PS-62

3PS-63
3PS-64

3PS-65
3PS-66

3PS-67

3PS-68

Crosslinked Sulfonylimide Solid Electrolytes for Lithium Battery
이승찬, 스트라다사부 찬드라, 류태욱, 최인환, 김대호, 김환기, 건국대학교
무배향막 상태에서 자기조립 성질을 갖는 광반응성 액정혼합물의 배향 연구
이승혁, 왕혁식, 조민기, 송기국, 경희대학교
Synthesis of Polyimide Containing Ladder-like Poly(phenyl-co-glycidoxypropyl)
Silsesquioxane with Different Ratio of Organic Group
이승훈, 임정혁, 김경민, 한국교통대학교
A PVA Film-based Fluorescent Sensor for HCl and NH3 Gas Dection
이예나, 조은비, 이택승, 충남대학교
An Anti-overturn Janus Sponge with Excellent Floating Stability for
Simultaneous Pollutant Remediation and Oil/Water Separation
이요셉, 최원산, 한밭대학교
Synthesis of Bridged Polysilsesquioxane (BPS) Nanoparticles Coated with
Adhesive Material
이용표, 임정혁, 김경민, 한국교통대학교
Mesenchymal Stem Cells as Potential Cellular Carrier for Delivery of Liposomal
Doxorubicin to Tumor Microenvironment
이재명, 원지은, 위태인, 박영민, 한희동, 건국대학교
Vascularization of EC Co-cultured Micro Liver Tissue and Comparison of
Hepatic Function
이재서, 김수현, 박도연, 한국과학기술연구원
Fabrication of Hybrid DGEBA/PEGDMA Epoxy Contaning Interpenetrating
Polymer Network (IPN) with Enhanced Toughness
이재익, 임정혁, 김경민, 한국교통대학교
Fabrication of Janus Particles and Sensing System
이정기, 김승현, 인하대학교
Fabrication of Stable Silicon Anode by an Effective Connection Between Polymer
Electrolyte and Polymer Binder
이정훈, 조미숙, Chalathorn Chanthad, 이영관, 성균관대학교 화학공학부
Mesoporous Silica Nanocarriers for Triggered Drug Release by Hypoxic NQO1
이정훈, 오은택, 윤해리, 김찬우, 한예지, 송재훈, 장현일, 박헌주, 김철희, 인하대학교
Voltage Modulation in Triboelectric Generator with Ion Gel and Self- Powered
Electrochemiluminescence
이주현, 정운룡, 김진곤, POSTECH
Synthesis of the Universal Antifouling Surface Modification Bearing Carboxybetaine
Moiety
이준범, 서지훈, 고려대학교
Self-Healing Behavior of Zwitterionic Supramolecular Polymer Network
이준행, 임새영, 정성훈, 유영준, 성현아, 정재우, 숭실대학교
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3PS-89

3PS-90
3PS-91

3PS-92

3PS-93

3PS-94

3PS-95
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3PS-97

Reactive Oxygen Species Responsive Pheophorbide A-Glycol Chitosan
Nanoparticles for Photodynamic Cancer Therapy
이지영, Uthaman Saji, 김유경, 박인규*, 허강무, 충남대학교; *전남대학교
Fabrication of PVP Hydrogel-Coated Polymer Microfibers via Electron Beam
Irradiation
이지은, 김경민, 임정혁, 한국교통대학교
Preparation and Characterization of Acrylic Acid Superabsorbent Polymer
Using Inverse Miniemulsion Polymerization
이지현, 김민관, 김한도, 경북대학교
Antifouling Behavior of Poly(dimethylsiloxane)-block-Polyurethane-blockPoly(dimethylsiloxane) Triblock Copolymer
이창록, 조중현, 조남주, 부산대학교
PEG-PCL-PEG Triblock Copolymer Thermogel as an Injectable and Biodegradable
Polymeric Material
이현정, 박소희, 박민희, 정병문, 이화여자대학교
PVDF-silica 혼합물의 열유도상분리를 통한 다공성 분리막 제조 및 특성평가
임광섭, 이정우*, 남상용, 경상대학교; *퓨어엔비텍
Injectable Hydrogel Poly(styrene-alt-maleic anhydride)-Based for Controlled
Drug Delivery
임권택, Daru Seto Bagus Anugrah, K. Ramesh, 박 찬, 최원태, 부경대학교
Preparation of Supramolecular Polymeric Micelles via Host-Guest Interaction
임권택, Kalyan Ramesh, Daru Seto Bagus Anugrah, 홍성수, 이근대, 부경대학교
Topochemical Polymerization of Diacetylene Monomers and Its Physical
Gelation Property
임석인, 정광운, 전북대학교
Synthesis of 3D Printing Materials According to Viscosity, Molecular Weight
and Ultraviolet Curing Time of Polymer Material
임원빈, 허필호, 배지홍, 강경석, 지찬혁, 정효진, 김병주, 부산대학교
Fabrication of Inorganic-Polymer Hybrid for Electrical Adhesion Devices
임한휘, 김백진*, 연세대학교; *한국생산기술연구원
NIR-responsive Anatase TiO2 Coated Gold Nanobipyramids for Cancer Therapy
장도협, 김세훈, 한국과학기술연구원
Incorporation of Nanoparticles in Diblock Copolymer Micelles for Functionalized
Supracolloidal Chains
장석우, 김경태, 전종혁, 손병혁, 서울대학교
Transparent Glass Cloth Reinforced Hybrid Polymer Film for Flexible Substrate
전상열, 조남주*, 박새미, 부산대학교; *부산대학교 고분자공학과
Highly Efficient Ionizing Materials Base on Tungsten Filaments Decorated with
Metal Oxides
전성우, 김란희*, 박승규*, 정주형*, 이수현*, 한완규*, 이광섭*, 한남대학교 신소재공
학과; *한남대학교
Surface Modification of Polymeric Microbeads with Sulfonamide Derivatives for
Water Softening Application
전성익, 안철희, Research Institute of Advanced Materials (RIAM), Department of
Materials Science and Engineering, College of Engineering, Seoul National
University
Preparation and Characterization of Carboxylic β-Cyclodextrin with Vitamin
E/C
정미진, 송인준, 정일두, 부산대학교
Modified β-Cyclodextrins with L-Ascorbic Acid for Skin Whitening Agent
정미진, 송인준, 정일두, 부산대학교
Using Phase Separated Color-Less Polyimide Films for External Light Extraction
Organic Light-Emitting Diodes
정민교, T. K Trang Tu, 박한은, 임권택, 부경대학교
Anti-Reflection Coating for Enhancing Light Out-Coupling in Organic
Light-Emitting Diodes Devices
정민교, Trang T. K Tu, 임권택, 홍성수, 박 찬, 부경대학교
히드록시에틸기와 히드록시프로필기 동시 도입에 의한 면섬유의 친수성 향상
정병권, 박연석, 김영호, 숭실대학교
Supramolecular Hydrogels Encapsulating Bioengineered Mesenchymal Stem
Cells for Ischemic Therapy
정상훈, 황병우, 한세광, 포항공과대학교
Fabrication of Randomly Bended Nanopillars by Irradiation of Flood Electron
Beam
정우진, 전경국*, 김종현*, 김태일**, 성균관대학교; *아주대학교 응용화학생명공
학과; **성균관대학교 화학공학부
Preparation of Carboxymethyl Cellulose-derived Carbon Monoliths as Anode
Materials for Lithium-ion Batteries
정창욱, 이병민, 최재학, 충남대학교
Comparative Study on α-, β-chitin Nanocrystals and Deacetylation; Effect
of Mechanical Properties on Methylcellulose Hydrogel
정형섭, 박원호, 충남대학교
Fine Control of Nitric Oxide Delivery Using Polymeric Films
정혜중, 홍진기, 연세대학교
Synthesis and Characterization of Photo-curable Polyurethane through Short
Curing Time
정효진, 허필호, 부산대학교
작용기를 가진 유기화합물에 수산화 소듐을 첨가한 혼합물의 아스팔텐 분산성
조명근, 김준섭, 유정아, 조선대학교
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3PS-113

3PS-114

3PS-115

3PS-116
3PS-117
3PS-118

3PS-119

3PS-120

3PS-121

3PS-122

3PS-123

Preparation of Epoxy Shape Memory Polymers for Deployable Space Structures
조명준, 장한솔, 김연태*, 박미선*, 박종규*, 유웅렬**, 육지호, 인하대학교; *국방과
학연구소; **서울대학교
Self-Healable Dielectric Properties of Imidazole modified Polydimethylsiloxane
(PDMS) Coordinate with Zinc
조성훈, 오인영, 안철희, Research Institute of Advanced Materials (RIAM),
Department of Materials Science and Engineering, College of Engineering, Seoul
National University
Undemanding Synthesis of Electroconductive Supramolecular Gel with
Polymers and CNT
조완수, 박치영, 부경대학교
Compressible Colloidal Clusters from Pickering Emulsions and Their DNA
Functionalization
조인성, 오준석*, 김신현**, David J. Pine*, 이기라, 성균관대학교; *뉴욕대학교;
**한국과학기술원
Tailoring Chemical and Morphological Properties of Graphene Oxide via γ-ray
irradiation for Efficient Perovskite Solar Cells
조재상, 장웅식, 이민지, 왕동환, 중앙대학교
New Aromatic Coupling Reactions in the Presence of New Crosslinked Polymer
Particles
조 진, 한양규, 한양대학교
착색된 Poly(styrene-co-AA/MAA/PEG/MMA) 고분자의 제조와 특성평가
조진우, 손태양, 임우진*, 남상용, 경상대학교; *엔스페트라
Rhodamine Based Polymeric Sensors Enhanced by N,S-heterocycles
조혁이, 안성진, 도정윤, 부산대학교
Synthesis and Characterization of new N-Octanoyl Glycol Chitosan ThermoSensitive Hydrogel for 3D Brain Tumor Modeling System
주찬양, 배윤희, 허강무, 최준식, 충남대학교
Exploration of Poly(ionic liquid) having Lower Critical Solution Temperature
as Draw Solutes in Forward Osmosis Processes
주창하, 김태형, 박찬혁, 강 효, 동아대학교
Scalable and Mass-Producible Polyaniline Hydrogel with Enhanced Mechanical
Properties
주현서, 한호성, 조성훈, 영남대학교
Water Proof and Transparent Properties of Nanocomposite Graphene- Siloxane
Materials
지찬혁, 허필호, 강경석, 배지홍, 정효진, 임원빈, 김병주, 부산대학교
Development of Solvent-Free Polymer Electrolyte Films Based on Poly
(ethylene glycol) Dimethacrylate for Lithium-Ion Batteries
진레이, 류태욱, 윤수진, 최인환, Rahman MD Mahabubur, 김환기, 건국대학교
Polar Head Modification of a Phospholipid for Ordered Assembly in Conjugated
Polymer Nanoparticles and Enhanced Photoacoustic Property
채정완, 박주현, 전병윤, 이지원, 김태형, 팜티투이동, 트룽프억록, Alemayehu K.
Yimam, 이용현, 중앙대학교
Interfacial Complexation of Metal-Phenolic Interaction in Emulsion for
Generation of Functional Microcapsule
최관현, 이준혁, 유필진, 성균관대학교
Enzymatic and pH-controlled Drug Release Microcarriers Using PlantsDerived Polymers
최다희, 한서라, 홍진기, 연세대학교 화공생명공학과
Preparation of Chitosan- and Fucoidan-based Nanoparticles for Effective
Cancer Therapy
최대건, Jayachandran Venkatesan, 김윤석, 심민석, 인천대학교
Poly(dimethylsiloxane)/Poly(vinyl alcohol) Composite Films with Low Initial
Modulus and High Dielectric Constant for Electrical Actuators
최미정, 박승구, 박봉제, 신은진, 김동욱*, 윤성률, 박선택, 한국전자통신연구원; *한국
화학연구원
Synthesis and Characterization of Diallyl Bisphenol A-based Phenolic Resins
최범석, 권다솔, 최재학, 충남대학교
Preparation of Porous Carbon Beads for Energy Storage Devices
최범석, 최재학, 충남대학교
Fabrication of Silica Nanostructures with Antireflective Properties by Using
SSQZ/Block Copolymer Self-Assembly
최수빈, 안득주, 윤광한, 허태환*, 곽영제*, 김승현, 인하대학교; *숭실대학교
Efficient Perovskite Solar Cells with Truxene-Based Hole Transporting
Materials
최신일, 홍종훈*, 김경주*, Prem Prabhakaran*, 정재웅**, 조남철***, 이광섭*,
한남대학교 대덕밸리캠퍼스; *한남대학교; **경희대학교; ***순천향대학교
Fabrication and Characterization of Aromatic Polyazomethine-Derived Carbon
Thin Films
최영철, 정영규, 충남대학교 유기소재섬유시스템공학과
UV-mediated Synthesis of Alginate-pNIPAM Double Network Hydrogels and
Their Multi-Responsive Properties
최은정, 송창식, 최은호, 성균관대학교
Synthesis and Characterization of Polymer Electrolytes Having Acrylic Structure
for Li ion battery
최인환, 스트라다사부찬드라, 진레이, 김재웅, 이용훈, 김환기, 건국대학교
Pseudo Opal Embedded PDMS Membrane for Microfluidic Pressure Sensing
최장한, 심태섭, 아주대학교
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3PS-124 Fabrication of Dual Nanopatterns using Photo-Responsive Block Copolymer
최청룡, 서예성, 박소영, 이재용, 안성현, 임준섭, 김진곤, POSTECH
3PS-125 Structures and Electrochemical Characterization of Nanocellulose- based
Carbon Aerogels
최형열, 정영규, 충남대학교 유기소재섬유시스템공학과
3PS-126 Poly(sulfates) Compounds for Enhanced Re-endothelialization with Improved
Blood Compatibility: Applications to Cardiovascular Stents
타 렉, 박우람, 정윤기*, 한동근, Department of Biomedical Science, CHA University,
Seongnam-si, Korea; *Center for Biomaterials, Korea Institute of Science and
Technology
3PS-127 Thiourea-based Network Gels and Their Anion-Selective Sensory Responsives
and Acutation
하성균, 이주현, 송창식, 성균관대학교
3PS-128 Fabrication and Electrochemical Characterization of Asymmetric Supercapacitors
based on Polyimide, Poly(vinyl pyrrolidone) and Manganese Dioxide
한남구, 정영규, 충남대학교 유기소재섬유시스템공학과
3PS-129 Effect of Silicone Acrylate on Heat Resistance of Urethane Acrylate Mixture
한세미, 김백진, 한국생산기술연구원
3PS-130 Surface Coating of Mesenchymal Stem Cell to Promoting Chondrogenic
Differentiation
한의영, 홍진기, 연세대학교
3PS-131 Ultra Long-scale Gold Nanowire with Self-templating M13 Phage
한지예, 임경아, 이종민, 이영주, 박수진, 오진우, 부산대학교
3PS-132 Reversible CO2 Gas Sensing Photonic Inverse Opal
허남연, 이원목, 세종대학교
3PS-133 Impregnation of Sericin-derived Activated Carbon in Alginate Beads for
Adsorption of Methylene Blue
홍연경, 진형준, 인하대학교 고분자공학과
3PS-134 Poly(ß-hydroxyl amine)s: A New Family of Thermoresponsive Polymers
홍정희, 방준하, Anzar Khan, 고려대학교
3PS-135 Effect of Post Annealing Conditions on the Self-healing Properties of Polymeric
Films
홍평화, 김진실, 문경민, 이서윤*, 강정순*, 최기원*, 고민재*, 이성구, 홍성우, 한국생
산기술연구원; *한양대학교
3PS-136 Preparation and Thermal Characterization of Polyimide/Boron Nitride Thin
Films
황규현, 정영규, 충남대학교 유기소재섬유시스템 공학과
3PS-137 Toughness and Velocity-dependent Behavior of Polyampholyte Hydrogels in
Hydrophilic Solution
황정민, 나양호, 한남대학교 화공신소재학과
3PS-138 Improvement of Mechanical Property of Ion Gels by Star-shaped Block
Copolymer and Its Application to Electrochemical Devices
황희동, 김진곤, 포항공과대학교

고분자가공/복합재료(III)
3PS-139 Synthesis and Characterization of Self-healable Composites
이설희, 이철우, 이혜빈, 김윤정, 안석훈, 한국과학기술연구원
3PS-140 Effect of Modified Nano Cellulose on the Crystallization of Poly(vinyl alcohol)
이성수, 장희수*, 박윤선*, 장타오*, 강호종*, 단국대학교; *단국대학교 고분자공학과
3PS-141 A novel Polyamide/carbon Nano Onions thin Film Composite Membrane for
Anti-biofouling Effect
이소민, 김창근, 중앙대학교
3PS-142 Improved Mechanical Properties of Polyketone/CNT/CF composites via Plasma
coupled Mechanochemistry
이영모, 유지완, 이상수*, 방준하**, 박종혁*, KIST/고려대학교; *KIST; **고려대학교
3PS-143 Effect of Flory-Huggins Interaction Parameter on the Aspect Ratio of
Shape-Anisotropic Block Copolymer Particle
이영준, 구강희*, 신재만*, 이준혁*, Kin Liao**, 김범준*, KAIST; *카이스트;
**Khalifa University
3PS-145 Direct Growth of Stable Patterned Graphene on Arbitrary Dielectric Substrates
Using Surface-Adhered Solid Carbon Source
이은호, 조길원, 포항공과대학교
3PS-146 Sensitive Multiplexed Immunoassay Using Silica Coated Gold Nanoparticle
Based on MEF Effect in Shape-Coded Hydrogel
이재상, 김경주, 노소영, 공혜연, 이경민, 고원건*, 연세대학교; *연세대학교 화공생
명공학과
3PS-147 발포 플라스틱 적용 일체형 디프로스터 연구
이재용, 곽성복, 덕양산업(주)
3PS-148 첨단 카본 판넬 성형 공법 적용 테일게이트 모듈 개발
이재용, 곽성복, 덕양산업(주)
3PS-149 전기차 배터리 부품용 알루미나 나노복합소재 연구
이재용, 김성지, 정다운, 이동진*, 옥성현**, 덕양산업(주); *(주)나노기술; **(주)그
린폴리머
3PS-150 비할로겐계 난연제의 선정과 인 함량이 TPU 조성물 성능에 미치는 영향
이종환, 이지은, 오상택, 전호균, 박현주, 김재양, 김현지, 한국신발피혁연구원
3PS-151 Methacrylate기가 도입된 미세결정 셀룰로스 충전제를 이용한 UV 경화형 나노복합체
제조 및 특성에 대한 연구
이주형, 이동규, 하기룡, 계명대학교
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3PS-152 Controlled Evaporative Self-assembly of Molecularly Imprinted Polymers (MIPs)
and PMMA Blend Solution for Highly Sensitive Detection of 2,4-D
이지혜, 홍석원, 박진영*, 양진철*, Saifullah Lone, 부산대학교; *경북대학교
3PS-153 자동차 전조등용 고분자 복합재료의 흡습 거동에 관한 연구
이평찬, 정선경, 김보람, 김야원*, 이승연*, 김종수*, 이정환*, 자동차부품연구원;
*(주)현대모비스 샤시/의장분석팀
3PS-154 복합재료 적용 경량 테일게이트 연구
이평찬, 고윤기, 김보람, 곽성복*, 이재용*, 자동차부품연구원; *덕양산업
3PS-155 Characterization on Mechanical Properties of PPS Fiber According to Melt
Viscosity and Spinning Conditions
이하람, 이승구, 조원기, 원종성, 임현수, 충남대학교
3PS-156 Preparation and Characterization of Polyethyleneimine Crosslinked Lignin
Adsorbents for Removal of Hexavalent Chromium Ions
이현지, 이기훈, 김정수, 김정은, 전경화, 서울대학교
3PS-157 그레핀 나노플레이틀렛의 형상에 따른 복합재료의 전도특성
이혜성, 김성륜, 전북대학교
3PS-158 고내열성 발포 절연 컴파운드 및 이를 적용한 자동차 전장용 고속 통신 케이블 개발
이호섭, 박성근, 박철현, 강승훈, 경신전선
3PS-159 Gelatin-based Bio-Composites with Dialdehyde Cellulose Nanocrystals
이호현, 곽효원, 진형준, 인하대학교 고분자공학과
3PS-160 Improvement of UV-Cured Hard Coating Characteristic by Organic/ Inorganic
Hybrids
임민지, 송지은, 박지현, 김형일, 충남대학교
3PS-161 Effect of Silver-plated Expanded Graphite Addition on Thermal and Electrical
Conductivities of Epoxy Composites
임윤지, 박수진, 인하대학교
3PS-162 Effect of Nickel Plating on EMI Shielding Effectiveness of Carbon Papers/epoxy
Composites
임윤지, 박수진, 인하대학교
3PS-163 Electromagnetic Interference Shielding Effectiveness of Nickel-plated
Polyacrylonitrile (PAN) Fibers
임윤지, 백윤미, 박수진, 인하대학교
3PS-164 Characterization of PVDF/PAR Blends According to 3D Printing Conditions
임현수, 오우진, 조원기, 원종성, 이승구, 충남대학교
3PS-165 Reversible and Recyclable Epoxy Vitrimer Based on Covalent Adaptable
Networks and Degradable Disulfide Bonds
임현준, 김묘음, 권용구, 인하대학교
3PS-166 Mechanical Properties of Nanodiamond/graphene Oxide–incorporated Epoxy
Nanocomposites
장은행, 박수진, 인하대학교
3PS-167 Nanodiamond/boron Nitride/epoxy Nanocomposites with Superior Thermal
Conductivity for Thermal Management Applications
장은행, 박수진, 인하대학교
3PS-168 Rheological and Thermo-physical Performances of Nanodiamond@ Graphene
Oxide-incorporated Carboxylated-polymer Composites
장은행, 박수진, 인하대학교
3PS-169 In-situ Synthesis of BiOClx/BiOBry/BiOIz Decorated on Polyacrylonitrile Based
Nanofibers for Visible-light Photocatalytic Investigation
장익범, 박수진, 인하대학교
3PS-170 In-situ Growth of Graphene Oxide/BiOCl Decorated on Polyacrylonitrile Based
Nanofibers and their Application In Photocatalytic Degradation of RhB
장익범, 박수진, 인하대학교
3PS-171 Influence of Titanium Dioxide on Photocatalytic of Polyvinylpyrrolidone based
Nanofibers Synthetized via Electrospinning
장익범, 박수진, 인하대학교
3PS-172 Stretchable and Transparent Electrode Made From Gold Nano-sheets
장준호, 이주현, 김진곤, 포항공과대학교
3PS-173 The Study of Mechanical and Electrical Properties of Vitrimer Filled with
Mulltiwalled Carbon Nanotubes
장철훈, 염용식*, 윤호규*, 고동원*, 고려대학교 대학원; *고려대학교
3PS-174 Synergistic Effects of Polymethylmethacrylate Beads and Sintering of Copper
Nanoparticles on Thermal Properties of Polycarbonate Composites
장현주, 이형진, 최진용, Vu Minh Canh, 김성룡, 한국교통대학교
3PS-175 A study on the Natural Functional Pyrolignous Acid by Using Hydrogen Peroxide
and Performance Evaluation of Deodorization Filters
전경수, 서영민, 이민지, 정용일, 한국섬유기계융합연구원
3PS-176 Preparation and Characterization of Oxidized Alginate/Gelatin Crosslinked Fiber
전경화, 이기훈, 김정수, 김정은, 이현지, 서울대학교
3PS-177 Transparent and Stable Superhydrophobic Surface for Anti-Stain Coating
전유빈, 사르와난, 하창식, 부산대학교
3PS-178 Fabrication of Hybrid-structured Carbon/metal Nanofiber Mesh Films for
Flexible Transparent Electrodes Fabricated via Electrospinning and Metal
Deposition
전환진, 한국산업기술대학교
3PS-179 광경화형 코팅액의 배합조성에 따른 경화필름의 특성 (Properties of the Cured
Film According to the Composition of UV-Curable Coating Liquid)
정경모, 강원대학교
3PS-180 A Comparative Study on Workability and Physical Properties of INITZ PPS
and Advanced Company PPS Resin
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정도연, 이종수, (주) KOPLA
3PS-181 친환경 자외선 안정제를 이용한 내광 내후성이 우수한 열가소성 수지 개발
정도연, 이종수, (주) KOPLA
3PS-182 The Fabrication of Polylactic acid (PLA)/Cellulose Nanofiber (CNF) Nanocomposites
with Plasticizer as Dispersing agent
정빛남, 이미지, 심진기, 황성욱, 한국생산기술연구원 패키징기술센터
3PS-183 친환경 고분자 플라스틱 제조 및 특성 평가
정용일, 이민지, 서영민, 전경수, 한국섬유기계융합연구원
3PS-184 Large-Scale Alignment of Polymer Semiconductor Nanowires for Efficient
Charge Transport via Controlled Evaporation of Confined Fluids
조경렬, 정재원, 최솔잎, 장민철, 전남대학교
3PS-185 Sulfonated Poly(arylene ether sulfone) Based Composite Membrane using
Hindered Amine Grafted Graphene Oxide Having Antioxidant Property for Proton
Exchange Membrane Fuel Cell Applications
조경화, 김기현, 배중문, 서울대학교
3PS-186 A Facile Approach to Fabrication of Hollow ZnS Nanoparticles
조광래, 이동훈, 김동현, 위덕대학교
3PS-187 6가크롬 검지용 필름형 색변환 센서
조길훈, 함태인, 성균관대학교
3PS-188 Preparation of Self-healing Coating Film for Automobile and Mobile Parts
조남석, 노루페인트
3PS-189 Environment Friendly Foam Using Polymeric acid for Reducing Harmful Gases
조미연, 김보현, 김연욱*, 신민승*, 조용연*, 이선종, 한국생산기술연구원; *동진쎄미켐
3PS-190 Production of Particles with Low Aspect Ratio by Floating Porous Devices
in Drowning-out Crystallization
조승빈, 이종휘, 김정은, 중앙대학교
3PS-191 Effect of Core-Shell Structured Curing Agent by Dry Particle Coating on Lap
Shear Strength of Epoxy Adhesive
지성민, 박종혁*, 안철희**, 박 민*, 한국과학기술연구원/서울대학교; *한국과학
기술연구원; **서울대학교
3PS-192 Soft Implantable Device Embedded with Multi-channels and Reservoirs for
Controlled Drug Delivery
지한비, 김세나, 이승호, 김초림, 조용찬, 한재훈, 최영빈, 서울대학교
3PS-194 Quantification of Interfacial Polarization and Charge Distribution of Micropatterened
Electroadhesive Device for Enhanced Electroadhesion Force
최기석, 정준영*, 남재도*, 성균관대학교; *성균관대학교 고분자공학과
3PS-195 PTFE 를 SAN 으로 Encapsulate시킴에 따른 난연성 증진에 대한 연구
최동인, 윤관한*, 이영실*, 금오공과대학교 고분자나노소재연구실; *금오공과
대학교
3PS-196 Flexible, Free-standing Polyaniline-intercalated Graphene Sheet Films for
Electrochemical Sensor Electrodes
최윤석, 윤현석*, 전남대학교 대학원 고분자공학과; *전남대학교 대학원 고분자공
학과/전남대학교 고분자융합소재공학부
3PS-197 Pickering-Emulsion-Polymerized Polystyrene/Fe3O4-based Magnetorheological Suspension
with High Performance and Enhanced Sedimentation Stability
최준석, 서용석, 한상석, 서울대학교
3PS-198 Plasma-coupled Mechanochemistry for High Thermal Conductivity and
Mechanical Properties with Fiber–reinforced Plastic (FRP)
최한형, 유지완*, 조재영**, 박종혁***, 한국과학기술연구원/서울대학교; *한국과
학기술연구원/고려대학교; **서울대학교; ***한국과학기술연구원
3PS-199 Clustering of Iron Oxide Nanocrystals in Conjugated Polymer Nanoparticles
for Enhanced, Simultaneous Photothermal, Photoacoustic and Magnetic Effects
팜티투이동, 박주현, 채정완, 김태형, 트룽프억록, 전병윤, 이지원, YongHyun Lee,
Alemayehu K. Yimam, Chung-Ang University
3PS-200 Effects of MAPP Concentration and Molecular Weight PP Content on the
Mechanical, Thermal and Interfacial Adhesion Properties of Kenaf/ RecycledPolypropylene Composites
하창훈, 이희숙, 김정호, 조동환, 금오공과대학교
3PS-201 Single-Walled Carbon Nanotube/Pinecone Composites as a Unique Biomass
Precursor
한현우, 윤현석*, 전남대학교 대학원 고분자공학과; *전남대학교 고분자융합소재
공학부, 전남대학교 고분자공학과
3PS-202 Large Area Fabrication of Microlens by Thermal Reflow Following Residue-Free
Nanoimprint with V-Shaped Molds
허성길, 윤현식*, 쓰리디아이즈 주식회사; *서울과학기술대학교
3PS-203 Atomic Level Surface Transfer Doping of Selenium on Chemically Reduced
Graphene Oxide
현종찬, 곽진환, 윤영수, 강원대학교
3PS-204 Biphenyl기를 갖는 액정에폭시 합성 및 Filler 첨가 복합재료의 열분해 활성화 에너지
분석
현하늘, 박종현, 이로운, 조승현, 숭실대학교
3PS-205 Bismuth-tin 합금을 사용한 X-선 차폐 복합체 합성
조상원, 서용석*, 김동영**, 서울대학교/KIST; *서울대학교; **한국과학기술연구원

고분자구조 및 물성(III)
3PS-206 Micelle Structure of Polyether Based Diblock Copolymers in Aqueous Solution
유재현, 최수형, 홍익대학교

3PS-207 Fabrication of Highly Stable Gold Nanoparticle with Non-covalent Functionalization
of Surfactant in Aqueous Solution
윤영진, 김태환, 강신현, 전북대학교
3PS-208 Large Scale Directed Self-Assembly of Block Copolymer Nanostructures in
Thin Films on Topographically Well-Controlled Surface Patterns
이동은, 심중섭, 이동현, 단국대학교
3PS-209 Nonmonotonic Glass Transition Temperature of Polystyrene Supported on
Homogeneous Polymer-Grafted Substrates
이승재, 이호연, Vaidyanathan Sethuraman*, Venkat Ganesan*, 류두열, 연세대학교;
*University of Texas
3PS-210 Anomalous Kinetics of the Loop Formation of A Single Polymer chain
이영로, 성봉준, 권슬기, 서강대학교
3PS-212 삼중블록공중합체에서 도출되는 3차원 비입방 구조설계
자오밍거, 리 샹, 조준한, 단국대학교 고분자공학과
3PS-213 코어-쉘 형태의 SiO2/Poly(diphenylamine)마이크로 입자의 합성 및 현탁액의 전기
유변학적 물성 연구
장효선, 최형진, 인하대학교 고분자공학과
3PS-214 Aqueous Dispersion of Boron Nitride Nanotube Fabricated by Polymerization
of Surfactants
전상우, 김태환, 강신현, 최정철*, 전북대학교; *전북대학교 고온플라즈마응용연구
센터
3PS-215 Hierarchically Architectured 3D graphene Assembly as Strain Sensor
전현민, 호동해, 여선주*, 홍판욱, 오민준, 권석준*, 조정호, 유필진, 성균관대학교;
*KIST
3PS-216 Validation of High-performance Liqid Chromatography Method to Determine
Epirubicin and its Pharmacokinetics After Intravenous Bolus Administration
in Rats
정성우, 신대환, 박천웅, 정연복, 충북대학교 약학대학
3PS-217 Preoaratuib of High Conductivity Ion Gel Based on Statistical Copolymer
정윤지, 이동휘*, 하명진, 안형주**, 서명은, 이근형*, KAIST; *인하대학교; **포항공과
대학교
3PS-218 Preparation of Porous Polyimide Network for Electrochemical Applications
정태양, 권용구, 인하대학교
3PS-219 Dynamics of Polymer Thin Films on Different Surface Interaction
조경일, 최기인, 김태호*, 구자승*, 한국원자력연구원; *충남대학교
3PS-220 Cylinder and Lamellar Dual Morpholygies by Block Copolymer Blends
하경원, 김진곤, 포항공과대학교
3PS-221 Formation of Vertically Oriented Nanostructure in P3DDT-b-PLLA Thin Film
via Solvo-Microwave Annealing
한정훈, 김진성, 김영권, 박현정, Kin Liao*, 김범준, KAIST; *Khalifa University
3PS-222 Salt Effect on Complex Coacervate Core Micelles
허태영, 김인혜*, 이은지**, 최수형, 홍익대학교; *충남대학교; **광주과학기술연구원
3PS-223 Spin-Assisted Layer-by-Layer Assembly of Reduced Graphene Oxide
Nanosheets and Alumina Nanoparticles for Heat-Dissipation Films with High
In-Plane and Cross-Plane Thermal Conductivity
홍성환, 유필진, 성균관대학교

분자전자 부문위원회(III)
3PS-224 The Effect of Interligand Energy Transfer on the Emission Spectra of Heteroleptic
Ir Complexes
유정완, 곽수진, 조양진, 김소연, 조대원, 강상욱, 손호진, 고려대학교
3PS-225 Comprehensive Spectroscopic Studies of Cis and Trans Isomers of Redphosphorescent Heteroleptic Iridium(III) Complexes
유정완, 박재현, 조주형, 조양진, 김소연, 조대원, 강상욱, 손호진, 고려대학교
3PS-226 Studies on Nonradiative Processes in Sulfonyl-substituted Highly Phosphorescent
Iridium(III) Complexes
유정완, 조주형, 김진형, 김소연, 조양진, 조대원, 강상욱, 손호진, 고려대학교
3PS-227 High-performance of Electrochromic Device Based on Highly Porous WO2.72
Nanocmposite Film with Conducting Nanoparticle
윤준상, 조진한, 고려대학교
3PS-228 Synthesis of Advanced Polymer Semiconductor with Silicon in DPP- Copolymer
이경석, 유성훈*, 송형근**, 조장환*, 권순기**, 정대성*, 김윤희, Department of
Chemistry and RIGET, Gyeongsang National University; *Department of Energy
Science and Engineering, DGIST; **Department of Materials Engineering and
Convergence Technology and ERI, Gyeongsang National University
3PS-229 A stretchable Conductive Polymer with Enhanced Stretchability Using π−π
Stacking and Amorphous Chains
이대환, 손성윤, 강경호, 박철웅, 김해운, 박태호, POSTECH
3PS-230 Design of New Copolymer for Ambipolar Organic Field-Effect Transistors
이동욱, 신은솔*, 하연희, Eliot Gann**, 이윤지, 권순기, Christopher R. McNeill**,
노용영*, 김윤희, 경상대학교; *동국대학교; **Monash University
3PS-231 Highly Stretchable and Self-Healable Polymer Semiconductors Functionalized
with Urethane Side-Chains
이무열, Satej Dharmapurikar*, 이상진, 조용준*, 양창덕*, 오준학, 포항공과대학교;
*울산과학기술원
3PS-232 Ag NPs anchored M13 Bacteriophage for Photovoltaic Enhancement in Organic
Solar Cells
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이미소, 강재욱, 전북대학교
3PS-233 Bar-Coated Highly-Aligned Organic Semiconductor Films for High-performance
Organic Transistors
이선백, 강보석*, 조길원, POSTECH; *University of Cambridge
3PS-234 Synthesis and Characterization of Benzotriazole based Wide-Band-Gap
Polymer for Organic Solar Cells
이수하, 황도훈, 부산대학교
3PS-235 Systematic Investigation on Material Properties of Homopolymer Ion Gels for
Thin-Film Electrochemical Devices
이승주, 유혜영, 홍기현*, 이근형, 인하대학교; *충남대학교
3PS-236 Water-Triggered Device Performance Enhancement of Eco-Friendly EthanolProcessed Organic Solar Cells and Transistors: The Impacts of Water Addition
on Processability and Thin-Film Morphologies of Electroactive Materials
이승진, 이창연, 우한영*, 김범준, KAIST; *고려대학교
3PS-237 Performance Improvement of Low-Temperature Processed Perovskite Solar
Cells by Molecular Engineering of Porphyrin based Hole Transport Materials
이운학, 엄승훈*, 장성연**, 정인환**, 김범준, 윤성철*, KAIST; *KRICT; **국민대학교
3PS-238 Instantaneous Detection of Tri-chlorinated Carbon via Photo-Induced Electron
Transfer toward Chemosensor for Toxic Organochlorides
이인규, 권지언*, 김기출, 김봉기, 건국대학교; *서울대학교
3PS-239 New A-D-A-D-A Calamitic-Type Non-Fullerene Small Molecule Acceptors for
High Performance OPVs
이태호, 임은희, 경기대학교
3PS-240 Synthesis and Characterization of Non-Fullerene Acceptors for OPVs
Containing Various Side-chains
홍승균, 이태호, 임은희, 경기대학교
3PS-241 Molecular Orientation Controlled Planar Heterojunction Organic Photovoltaics
이한솔, 이동기, 신동훈, 고효민, 조길원, 포항공과대학교
3PS-242 Development of High-Performance Thiophene Pechmann Lactam Based
Polymer Field-Effect Transistors
이해랑, 이규철*, 강소희*, 이정호*, 박영일**, 노승만**, 양창덕*, 오준학, 포항공과대
학교; *울산과학기술원; **한국화학연구원
3PS-243 A Stretchable Ionic Didioe from Interpenetrated Polyelectrolyte Hydrogels
이해령, 선정윤, 서울대학교
3PS-244 4,7-Di-2-thienyl-2,1,3-Benzothiadiazole Based Polymers as Donor Material
for Polymer Solar Cells
이혜현, Piao Junying, 김주애, 서홍석, 부산대학교
3PS-245 Syntheses of Conjugated Polymers Composed of Carbazole Derivative as
Electron-Rich Moiety
이혜현, 류지원, Zhang Shimiao, 김주애, 서홍석, 부산대학교
3PS-246 Characterization of Polymers Based on Thiazolo[5,4-b] Pyridine as ElectronDeficient unit According to the Position of Functional Group
이혜현, 김주원, Tumiar Raquel Kristina Leoni, Meng Lingxin, 김태원, 서홍석,
부산대학교
3PS-247 Multifunctional and Flexible Photodetectors Based on Hierarchical Micro/
Nanostructured Hybrid Materials
임성동, 하민정, 이영수, 고현협, 울산과학기술원
3PS-248 Hole Transport Materials with Dopant-free Conducting Polymer for Highly
Efficient and Stable Perovskite Solar Cells
임세영, 김관우, 강경호, 박태호, POSTECH
3PS-249 Side-chain Effects of Dpp-based cOnjugated Polymer for Gas Sensor Transistors
장규현, 김태동, 김종현*, 한남대학교; *아주대학교
3PS-250 Utilizing Photo Sensitizer to Achieve Organic Photodetector with High
Detectivity and Thermal Stability
장민수, 정대성, 대구경북과학기술원
3PS-251 Improved Charge Quenching Properties from ZnO nanoparticles in PCBM
Interlayers for Efficient Perovskite Solar Cells
장웅식, 조재상, 이민지, 임지현, 왕동환, 중앙대학교
3PS-252 Synthesis of Heteroleptic Iridium(III) Complexes with Bulky Substituents for
Solution-Processed Organic Light-Emitting Diodes
장재호, 황도훈, 박혜정, 박정용, 부산대학교
3PS-253 A Surface Reaction Monitoring of Self-Assembled Monolayer Using InterferenceGated Organic Field-Effect Transistor
장하영, 이화성, 한밭대학교
3PS-254 Synthesis and Characterization of NDI-Based two Copolymer for N-type
Organic Field Effect Transistors
전용덕, 하연희, 신을용*, 권순기**, 노용영*, 김윤희, 경상대학교 유기반도체 재료연
구실; *동국대학교; **경상대학교
3PS-255 Develop of TPD-based Polymers for OPV Applications as Donor Materials
정영헌, 김윤희, 이지은, 김유진*, 홍지수*, 황문찬**, 권순기**, 안태규***, 경상대학교;
*POSTECH Organic Electronics Laboratory, Department of Chemical Engineering,
Pohang University of Science and Technology; **Department of Materials
Engineering and Convergence Technology and ERI, Gyeongsang National
University; ***Department of Polymer Science & Engineering and Department of
IT Convergence, Korea National University of Transportation
3PS-256 Donor-Acceptor Type Polymer-CNT Composites for High Performance Organic
Thermoelectric Devices and Generators
정재민, 정용진, 서의현, 양한솔, 이택성, 장재영, 한양대학교
3PS-257 Synthesis of small molecule acceptor containing rhodanine for organic solar
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3PS-278

cells
정준호, 김동유, 광주과학기술원
End-group Tuning of DTBDT-based Small Molecules for OPVs
제환일, 홍지수*, 권혁진*, 김나영**, 안태규***, 김윤희**, 권순기, 경상대학교 고분
자공학과; *포항공과대학교; **경상대학교 화학과; ***한국교통대학교
Transfer-Stamped Organic/Inorganic Complementary Inverters based on
Physical Ion Gels
조경국, 설경환, 이승주, 이근형, 인하대학교
Highly Sensitive Chemical Sensing Properties of Vertically Self-Formed 2D
SnS2 Semiconductor
김태현, 김채은*, 안지훈*, 조병진, 충북대학교; *한국해양대학교
Highly Efficient Solution-Processed Green Phosphorescent Organic
Light-Emitting Diodes by Employing a New Bipolar Host Material
조우섬, 아티싼 마헤쉬와란, 제갈영순*, 진성호, 부산대학교; *경일대학교
Molecularly Engineered Surfactant that Establish the Design Criteria for
Eco-friendly Process
조장환, 강민균, 김주희, Neethipathi Deepan Kumar, 정대성, 대구경북과학기술원
Elucidation of Excited-state Properties of Bimetallic Ir(III)-Pt(II) Complexes
with Conjugated Bridging Ligands
조주형, 유정완, 차현욱, 조양진, 김소연, 김철훈, 강상욱, 손호진, 고려대학교
Photophysics and Excited-State Properties of Cyclometalated Iridium(III)−
Platinum(II) and Iridium(III)−Iridium(III) Bimetallic Complexes Bridged by
Dipyridylpyrazine
조주형, 박재현, 조양진, 김소연, 김철훈, 조대원, 강상욱, 손호진, 고려대학교
Blends of Semiconducting Carbon Nanotubes with Various Diameters for
High-Performance Field‐Effect Transistors
지동섭, 노용영, 동국대학교
Synthesis of Orange iridium (III) Complexes as Dopant for Solution Processable
Organic Light Emitting Diodes
천형진, 김윤희*, 권순기, 육경수**, 경상대학교; *경상대학교 화학과; **성균관대학교
Highly Stretchable/Flexible Organic Transistors based on Omnidirectional
Wrinkles for Applying Electronic Skin
최기헌, 이화성, 한밭대학교
Effect of Various Electron-withdrawing end Groups in Non-fullerene Small
Molecule Acceptors for OPVs
최종찬, 임은희, 경기대학교
Nonvolatile Resistive Random Access Memory based on Polyimide/ Graphene
Oxide Nanocomposite
최주영, 유환철, 이정준, 전지현, 임재혁, 장준환, 진승원, 조수행, 정찬문, 연세대학교
Aqueous Soluble Fullerene Acceptors for Efficient Eco-Friendly Polymer Solar
Cells Processed from Ethanol/Water Mixtures
최준형, 김영권, 이창연, 김영웅, 김창균, Thanh Luan Nguyen*, Bhoj Gautam**,
Kenan Gundogdu***, 우한영*, 김범준, KAIST; *Korea University; **Fayetteville
State University; ***North Carolina State University, Raleigh
A Novel Small Molecule for Bulk Heterojunction Solar Cells
최지영, 김윤희, 권순기, 경상대학교
High Efficiency Planar Perovskite Solar Cells Using Polymeric Hole transport
material without dopant
최현태, 김관우, 강경호, 최경원, 임세영, 박태호, 포항공과대학교
High tHermoelectric Properties of CNT Based Polymer Composite
하재언, 정대성, 대구경북과학기술원
New Lactam Based two Isomeric Polymers for Fullerene and Non-fullerene
Organic Solar Cells
하종운, 황도훈, 부산대학교
Highly Aligned Liquid Crystal Semiconductor for Organic Field Effect Transistors
한문종, Dayan Wei*, 김윤호**, 안형주***, 신태주****, Noel A. Clark*, David
M. Walba*, 윤동기, KAIST; *University of Colorado, Boulder; **KRICT;
***POSTECH; ****UNIST
Fabrication and Characterization of Micrometer-long Channel OTFTs with AFM
Lithography
한용규, 표승문*, 건국대학교 화학과; *건국대학교
Enhancing the Performance of Organic Photovoltaic Device via Integrating
Förster Resonance Energy Transfer & Plasmonic Effect
한진영, 임주원, 장유진*, 정경화**, 김동하, 이화여자대학교; *기초과학연구원 나노
구조물리연구단; **성균관대학교 에너지과학과 BK 사업단
Thiazole-based Conjugated Polymers for Field-effect Transistors and Solar
Cells
홍지수, Canjie Wang*, 김예별, 김형남*, 안태규**, 권순기*, 김윤희*, 박찬언, 포항공
과대학교; *경상대학교; **한국교통대학교

의료용 고분자 부문위원회(III)
3PS-279 Fabrication of Hybrid Scaffolds using 3D Dual Printing for Adipose Tissue
Reconstuction
이수진, 정영미, 한국과학기술연구원
3PS-280 Autophagy Inhibition Using Lysosome Targeting Helical Polypeptide for Cancer
Therapy
이영주, 이대용, 김유천, 한국과학기술원
3PS-281 One-step Preparation of pH-responsive Polymeric Nanogels as an Intelligent
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3PS-282

3PS-283

3PS-284

3PS-285

3PS-286
3PS-287

3PS-288

3PS-289

3PS-290

3PS-291
3PS-292

Drug Delivery System for Tumor Therapy
이 의, 이두성, Sungkyunkwan University
Gene Delivery of PAMAM Dendrimer Conjugated with KRTR peptides originated
from Influenza B Virus Nucleoprotein
이제일, 최준식*, 충남대학교; *충남대학교 생화학과
Fabrication and Evaluation of In-situ Pullulan Hydrogels for Application to
an Injectable Hemostatic Agent
이지영, 김귀재, 김수란, 권오형, 금오공과대학교
Photothermal Cancer Therapeutic Effect of Melanin-poly (ethylene glycol)
Nanoparticles
김민아, 김동운*, 이호준, 이창문, 전남대학교; *광양보건대학교
Near Infrared Laser-triggered Drug Release from Molecularly Imprinted
polymer PLA nanoparticles
김예슬, 김민아, 이창문, 전남대학교
Mesenchymal Stem Cell-derived Exosomes for Treatment of Liver Fibrosis
임경택, 박재형, 성균관대학교
Synthesis and Evaluation of Reduction-responsive Gene Carrier based on
Chitosan for Enhanced Transfection
정경원, 안준혁, 홍웅길, 나재운, 순천대학교 고분자공학과
Evaluation of PEGylated-Prodrug Nanoparticle for Enhanced Solubilization and
Anticancer Effect of Chlorambucil
정경원, 정은희, 남충현, 안준혁, 홍웅길, 나재운, 순천대학교 고분자공학과
Preparation and Characteristic Analysis of Antioxidant Agent-Encapsulated
Chitosan Microsphere for Increased Bioavailability and ROS Protection
정경원, 남충현, 정은희, 나재운, 순천대학교 고분자공학과
H2O2-Activatable and CO2 Bubble Generating Theranostic Agents for
Thrombosed Vessels
정립정, 정은경, 홍세리, 선세미, 이동원, 전북대학교
Fluorinated Helical Polypeptide for Enhanced Gene Delivery
정성동, 이대용, 김유천, 한국과학기술원
Hypoxia Sensitive Activatable Fluorescence Imaging Probe Based on
Self-Immolative Dendrimer
정인재, 이주형, 조한희, 안철희, Research Institute of Advanced Materials (RIAM),
Department of Materials Science and Engineering, College of Engineering, Seoul
National University

3PS-293 Multilayer Fabrication of Unobtrusive Poly(dimethylsiloxane) Nanobrush for
Tunable Cell Adhesion
정종진, 서현정, 연승언, 구상미, 한남대학교
3PS-294 Surface Modification of PMMA Ocular Prostheses for Improving Hydrophilicity
조강희, 민지홍, 윤병주, 윤진숙, 고원건, 연세대학교
3PS-295 Double Cross-Linking of Self-healing Hydrogel for 3-D Bioprinting
노현호, 최영태, 이근용, 한양대학교
3PS-296 Smart Vaccine Delivery Based on Microneedle Arrays Decorated with
Ultra-pH-Responsive Copolymers for Cancer Immunotherapy
타바시아판 탐비, 이두성, 성균관대학교
3PS-297 Pheophorbide A-loaded Polymer Nanoparticles for Cervical Cancer Targeted
Photodynamic Therapy
하지희, 김영진, 대구가톨릭대학교
3PS-298 Osteoblast Behaviors on Black Phosphorus-costed Surfaces
한동욱, 이유빈, 신용철, 송수진, 강문성, 서희정, 이현욱*, 부산대학교; *한국기초과학
지원연구원
3PS-299 Controlled Drug Release Using from Gas-Generating Polymeric Nanoparticles for
Cancer Therapy
정은주, 한영경, 이근용, 한양대학교
3PS-300 Formation of Uniform Grafting Thickness of the Zwitterionic Polymers on the
Curved Implant Surface
허 준, 서지훈, 고려대학교
3PS-301 H2O2-Activatable and CO2 Bubble Generating Theranostic Agents for Peripheral
Artery Disease
현혜진, 이동원, 노정연, 고창곤, 이하늬, 전북대학교
3PS-302 Development of Pathological Stimulus-activatable Nanoplatforms with Theranostic
Functions
홍세리, 선세미, 정은경, 이동원, 이하늬, 전북대학교
3PS-303 Controlled Release of Growth Factors from Multifunctional Fibrous or BioactiveHydrogel Scaffold for Functional Recoveries in Crushed Sciatic Nerve
홍혜진, 김민수, 이재상, 고원건, 연세대학교
3PS-304 Drug-Delivery Nano-carrier based on Nitrilotriacetic Acid-End-Functionalized Poly(ε
-caprolactone)
황아란, 이채연, leeja jose, 심규환*, 안성수*, 백현종, 부산대학교; *가천대학교
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기조강연 및 한화고분자학술상 수상기념강연
PL-1 장정식

(10:40-11:20)
1978
1983
1988
1998-1991
1991-현재
2008-현재

PL-2 김환규

(11:20-12:00)

1980.2
1982.2
1986.8-1990.12
1991.1-1993.2
1994.8-2007.2
2007.3-현재

서울대학교 공업화학과 (학사)
서울대학교 공업화학과 (석사)
Case Western Reserve University 고분자공학과 (박사)
KIST 고분자복합재료실 선임연구원
서울대학교 화학생물공학부 교수
서울대학교 에너지환경화학융합전공 주임

Conducting Polymer Nanomaterials for Chemical & Biosensor Applications
†
장정식 서울대학교
A paradigm shift has taken place in the fabrication of conducting polymer from bulky
features with micron size to ultrafine features with nanometer range. Conducting polymer
nanomaterials are an important class of functional materials with great potential for
technologies including energy, environment, electronic device, catalyst, biotechnology
because of their unique properties. Therefore, fabrication of conducting polymer
nanomaterial plays a role of platform technology in order to expand the span of their
applications. In this presentation, recent achievements in the synthetic methodology
of conducting polymer nanomaterials have been reviewed in the viewpoint of soft template
method, hard template method and template-free method. It also details the morphological
spectrum of conducting polymer nanomaterials such as nanoparticle, core/shell
nanostructure, hollow nanosphere, mesoporous nanomaterial, nanorod, nanofiber and
nanotube. In addition, chemical & biosensor applications of conducting polymer
nanomaterials will be presented with respect to specific target materials as well as
sensor performance.

기조강연장 [10월 11일 (목)]

울산공대 공업화학과 (공학사) (현 울산대)
한국과학기술원 화학과 (이학석사)
미국 카네기-멜론대학교 화학과 (이학박사)
미국 코넬대학교 재료공학과 (Post-Doc.)
한남대학교 고분자과학과 조교수/부교수/교수
고려대학교 신소재화학과 특별초빙교수

Organic and Polymer Semiconducting Materials: Photonic Applications Towards Next
Generation Solar Cells
김환규† 고려대학교
Dye-sensitized solar cells (DSSCs) have been widely regarded as next-generation
photovoltaics for providing electricity at lower expense and with more versatility.
Porphyrins are one of the most widely studied sensitizers for DSSCs because of their
strongly absorbing Soret bands (400-450 nm) and moderately absorbing Q bands
(550-600 nm). New alkynyl-substituted D-π-A zinc-porphyrin sensitizers were
designed and synthesized with the combination of the bulky triphenylamine (TPA)
derivatives as the donor group, such as dihexyloxy-substituted TPA moiety and
bis(2,4-dihexyloxy)phenyl-substituted TPA moiety, double alkynyl-substituted zincporphyrin as the π-bridge unit and benzothiadiazole (BTD)-based phenyl derivative
as the acceptor group. Porphyrin with doubly alkynyl sustituent was introduced as
the π-bridge unit in order to red-shift the Soret and Q bands with respect to single
alkynyl-substituted porphyrin sensitizer. In this study, their structure-performance
relationships were investigated with the influence of the various donor moieties and
BTD-based derivative on the photophysical, electrochemical and photovoltaic properties.

Molecular Electronics Division (I) (English)
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Organizer: Yong-Young Noh (Dongguk Univ.), Yun Ho Kim (KRICT), Hyunhyub Ko (UNIST)
1L1-1 최동훈

(13:30-14:00)

1984
1986
1991
1992-1995
1995-2004
2005-현재

서울대학교 섬유공학과 (학사)
서울대학교 섬유공학과 (학사)
The Univ of Michigan, Macromolecular Sci & Eng
(Ph.D.)
한국과학기술연구원 선임연구원
경희대학교 환경응용화학부 조교수/부교수/교수
고려대학교 화학과 교수

High Performance Polymer Solar Cells with Heterogeneous and Homogeneous Active
Layers
†
최동훈 고려대학교
Bulk heterojunction (BHJ)-type polymer solar cells (PSCs) have been extensively
employed in binary composite films consisting of p-type donors and n-type acceptors
as active layers. Many studies have been conducted on conventional BHJ PSCs fabricated
using polymer donors and fullerene derivatives or nonfullerene small molecules or polymer
acceptors. Additionally, much effort is being expended to develop a single-component
active layer in PSCs rather than a binary blend active layer. This can be accomplished
by the development of materials that include both donors and acceptors, which will
promote light absorption, exciton dissociation, and charge transport. In this presentation,
polymer solar cells with active layers bearing heterogeneous and homogenesous materials
and their performances will be demonstrated.

1L1-2 Xugang Guo
1995-1999
2004-2009
2009-2012
2012-Present

(14:00-14:30)
B.S., Lanzhou University, China
Ph. Kentucky University
Post-Doc., Northwestern University
Professor, Southern University of Science and
Technology

Imide-functionalized Polymers for High-performance Organic Thin-film Transistors
and Polymer Solar Cells
†
Xugang Guo Southern University of Science and Technology (SUSTech)
Imide-functionalized π-conjugated polymers are highly promising semiconductors in
the field of organic electronics. Semiconducting polymers derived from naphthalene
diimide (NDI) and perylene diimide (PDI) are the “benchmark materials” in organic thin-film
transistor (OTFT) and all-polymer solar cell (all-PSC) field. We report here a series
of novel imide-functionalized ladder-type bithiophene imide derivatives (BTIn, n = 1-5)
with up to 5 imide groups and 15 rings. The homopolymers show tunable FMO levels
and film morphologies. Novel imide-functionalized thiazoles were also synthesized,
enabling the access of all-acceptor homopolymers, which exhibit unipolar n-type
2 −1 −1
transport in OTFTs with the highest electron mobilities (μes) > 3 cm V s . Notably,
these polymers do not show undesirable kink in transistor curves, thus avoiding mobility
overestimation. The deep-lying polymer FMOs led to suppressed Ioffs of 10-10-10-11
7
8
2
A, thus remarkable Ion/Ioffs of 10 -10 achieved, while maintaining a large μe of 1.6 cm
V−1 s−1. Besides all-acceptor homopolymers, these novel imide- functionalized arenes
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were incorporated to donor-acceptor and donor-acceptor- acceptor copolymers, which
also showed unipolar n-type transport with substantial μes > 1 cm2 V−1 s−1. When
used as acceptor materials, the all-PSCs exhibited power conversion efficiencies (PCEs)
of > 9%, the highest value except NDI-based polymer acceptors. When used as the
donor materialss, and the non-fullerene small molecule- based solar cells showed
PCEs > 13%.

1L1-3 김진영

(14:30-15:00)

1998
2000
2005
2005-2007
2007-2008
2008-현재

부산대학교 물리학과 (학사)
부산대학교 물리학과 (석사)
부산대학교 물리학과 (박사)
UCSB 물리학과 (Post-Doc.)
광주과학기술원 신소재공학과 연구조교수
울산과학기술원 에너지 및 화학공학부 교수

Nanoparticle-Enhanced Silver Nanowire Plasmonic Electrodes for High-Performance
Organic Optoelectronic Devices
김진영†, 김태효, 강세원, 고현협 울산과학기술원
In this study, we demonstrate improved performance in plasmonic organic solar cells
(OSCs) and organic light-emitting diodes (OLEDs) via strong plasmon coupling effects
generated by aligned silver nanowire (AgNW) transparent electrodes decorated with
core-shell silver-silica nanoparticles (Ag@SiO2NPs). NP-enhanced plasmonic AgNW
(Ag@SiO2NP-AgNW) electrodes enable substantially enhanced radiative emission and
light absorption efficiency due to strong hybridized plasmon coupling between localized
surface plasmons (LSPs) and surface propagating plasmons (SPPs), which leads to
improved device performance in organic optoelectronic devices. Notably, an
electroluminescence efficiency of 25.33 cd/A (at 3.2 V) and a power efficiency of 25.14
lm/W (3.0 V) in OLEDs, as well as a power conversion efficiency value of 9.19% in
OSCs are achieved using hybrid Ag@SiO2NP-AgNW films. These are the highest values
reported to date for optoelectronic devices based on AgNW electrodes.

1L1-4 Taishi Takenobu
1996
2001
2001
2007
2010
2013
2016-Present

(15:00-15:30)
B.A., Shinshu Univ.
Ph.D., JAIST
Asistant Professor, IMR, Tohoku Univ.
Asociate Professor, IMR, Tohoku Univ.
Asociate Professor, Waseda Univ.
Professor, Waseda Univ.
Professor, Nagoya Univ.

Functional Devices Based on Electrochemically Doped Polymer Films
Taishi Takenobu† Nagoya University
Due to their low-temperature solution processability, compatibility with large-area
deposition techniques, intrinsic robust mechanical properties and excellent light-emitting
properties, organic polymer semiconductors possess great potential as functional
thin-film devices, such as field effect transistors, thermoelectric energy conversion
devices and light-emitting devices. However, in most functional devices, fine tuning
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of carrier concentration is key technique and, still, it is very difficult for organic polymer
films to control their carrier density precisely. Here, we applied electrochemical doping
techniques into organic polymer films and realized unique functionalities, i) insulatorto-metal transition induced by electrochemical doping, ii) electrochemically optimized
thermoelectric energy conversion efficiency in organic polymer films and iii) highly
functionalized light-emitting electrochemical cells based on organic polymers.

1L1-5 정운룡

demonstrated as proof-of-concepts for multi-functional flexible sensor sheets. Although
a lot of investigations and developments are still required for practical application as
products, these studies may help to open a door for the next step of flexible electronics.

1L1-7 Hee-Tae Jung
1987
1989
1998
1998-2000

(15:30-16:00)

1998
2000
2003
2004-2005
2006-2014
2015-현재

포항공과대학교 화학공학과 (학사)
포항공과대학교 화학공학과 (석사)
포항공과대학교 화학공학과 (박사)
Univ. Washington, Seattle, 화학과 (Post-Doc.)
연세대학교 신소재공학과 조교수/부교수
포항공과대학교 신소재공학과 교수

Polymer Composites for Stretchable Electronic Devices
†
정운룡 포항공과대학교
The stretchable electronics have motivated scientists to develop deformable materials
for use in electrodes, semiconductors, bio-interfaces, and sensors. To realize fully stretchable
electronic devices, each component of the device must maintain its performance up
to a critical strain. This talk will present recent developments of stretchable conductors
and devices which are based on deformable polymer-metal composite materials,
deformable conducting polymers, and stretchable polymer semiconductors. This talk
will introduce several strategies to generate the patterned composites for highly stretchable
electronics. The stretchable conductors will be used as a circuits and electrodes for
s sensor platform. This study presents several uses of the conductive composites, including
a triboelectric energy harvesting as stretchable power source, stretchable electrochemical
color display, and a real-time sensors for wearable healthcare monitoring.

1L1-6 Kuniharu Takei
2003
2009
2009
2013
2017-Present
2017-Present

2000-현재
2015-현재

~10 nm Scale Nanolithography and Its Applications to Display, Sensor and Catalyst
†
Hee-Tae Jung Korea Advanced Institute of Science and Technology
The development of large-area, high-resolution nano-patterning with high-aspectratios is a challenging problem that must be solved for potential applications in high
performance nanoscale devices. To date, nano-imprinting, and soft-, e-beam, dip-pen
(DPN), and soft-building block-lithography have been primarily used in such applications.
Here, we describe two new patterning techniques that enables fabrication of ultra
high-resolution and high-aspect-ratio patterns of various shapes. First, we introduce
an advanced ultrahigh-resolution (ca. 15 nm) patterning technique that enables the
fabrication of various 3D high aspect ratio (ca. 10) multi-components/shaped nanostructures.
This methodology utilizes the repetitive secondary sputtering phenomenon under etching
plasma conditions and prepatterned fabrication control. This method provides many
strategies to fabricate complex continuous patterns and multilayer/material patterns
with 10 nm-scale resolution.

1L1-8 Jianxin Geng
1995
2004
2005-2011

(16:00-16:30)
B.A., Toyohashi University of Technology, Japan
Ph.D. Toyohashi University of Technology, Japan
Post-Doc., University of California, Berkeley, USA
Assistant Professor, Osaka Prefecture University,
Japan
Associate Professor, Osaka Prefecture University,
Japan
JST PRESTO Researcher, Japan

Flexible Physical and Chemical Sensor Sheets
Kuniharu Takei† Osaka Prefecture University/JST PRESTO
Mechanically flexible and stretchable devices have attracted much attention for a next
class of electronics such as flexible photovoltaics, flexible displays, and wearable
electronics. In particular, multiple sensors for potential applications such as wearable
healthcare devices and Internet of Things (IoT) concepts are one of the most important
requirements to develop for moving forward to building the flexible sensor system platform.
For healthcare application, chemical information such as pH, glucose, sodium ion, and
pattaisum ion levles are very important to monitor as well as physical information such
as activity, temperature, heartbeat, and electrocardiogram (ECG) signals. Furthermore,
simultaneous multiple condition monitoring including physical and chemical information
is a next class of wearable devices for convienient and safe human life. To address
these challenges, in this talk, flexible physical and chemical sensor sheets using mainly
inorganic nanomaterials will be introduced by proposing low-cost and macroscale
fabrication methods and material systems. Especially human-interactive flexible sensors
to detect human motion, health condition, and room environment information are mainly
discussed. In addition to the fundamental sensor characteristics of a strain sensor,
a temperature sensor, an ultraviolet (UV) sensor, a tactile pressure sensor, and a chemical
sensor, integrated device applications with several sensors on a flexible film are

(16:30-17:00)
연세대학교 화학공학과 (학사)
KAIST 화학공학과 (석사)
Case Western Reserve University 고분자 공학 (박사)
University of California at Santa Barbara 화학공학
(Post-Doc.)
KAIST 생명화학공학과 교수
KAIST 나노융합연구소 소장

2011-2018
2018-Present

(17:00-17:30)
B.S., Hebei University, China
Ph. Changchun Institute of Applied Chemistry, CAS
Post-Doc., KAIST, Western Kentucky University,
University of Texas at Austin
Associated Professor and Professor, Technical Institute
of Phys. and Chem., CAS
Professor, College of Energy, Beijing University of
Chemical Technology

Polymer/Carbon Nanomaterial Composites and Energy Storage Technologies
Jianxin Geng† Beijing University of Chemical Technology
With the rapid developments of the markets of portable electronics and electric/hybrid
vehicle, efficient energy storage and conversion materials with high power, high energy,
and long life span are urgently needed. Rational design of polymer composites is an
effective approach to develop high-performance energy materials. With the unique
structures and outstanding physical and chemical properties, carbon nanomaterials
including graphene and carbon nanotubes are the ideal candidates for energy storage
and conversion materials. In our research, we focus on the fundamental issues such
as the surface modification of carbon nanomaterials, the manipulation of multi-scaled
structures of the composites as well as the relationship between the structures of the
composites and the performance of the energy storage and conversion devices. In
our recent research, we proposed a facile in situ method for preparing three-dimensional
porous graphitic carbon composites containing sulphur nanoparticles (3D S@PGC) with
sulphur content up to 90 wt%. Because of the high sulphur content, the nanoscale
distribution of the sulphur particles, and the covalent bonding between the sulphur
nanoparticles and the PGC, the 3D S@PGC cathodes exhibit high specific capacity
(1382, 1242, 1115 mA h g−1 at 0.5, 1, 2 C, respectively), long cycling life (a small capacity
decay of 0.039% per cycle over 1000 cycles at 2 C), excellent rate capability at a
high charge/discharge current.

Biomedical Polymers Division (I) (English)
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Organizer: Dong-Wook Han (Pusan Natl. Univ.), Yong-kyu Lee (KNUT)
1L2-1 Mitsuhiro Ebara
1995
1999
2004
2004-2006
2007-2009
2009-Present

(13:30-14:00)
B.S., Waseda University
M.S., Waseda University
Ph.D., Waseda University
Post-Doc., University of Washington
Assistant Prof., Osaka University Hospital
Associate PI, International Center for Materials
Nanoarchitectonics (MANA), National Institute for
Materials Science

Apoptotic Cell-inspired Polymers for Anti-inflammatory Therapy
†
Mitsuhiro Ebara International Center for Materials Nanoarchitectonics (MANA),
National Institute for Materials Science (NIMS)
Total cost of health and long-term care in Japan is increasing year by year and will
reach 10 trillion, because of progress of late aging society. Cause of increases of these
costs is disruption of healthy life expectancy from average life expectancy mainly due
to Alzheimer's disease, cardiac failure, osteoporosis, rheumatism, and metabolic
syndromes. In recent research, it was revealed that inflammation induced these diseases
as the common cause. Our research group focuses focused on apoptotic cell death
which completes cell death without inflammation. We expected establishment of new
therapeutic method by mimic the mechanism of apoptotic cell death. It is well known
that apoptotic cells regulate pathological inflammation by exposing phosphatidylserine

(PtdSer) on the outer leaflet of the plasma membrane. Especially, phosphoryl serine
(PS) group which is a head group of PtdSer plays most important lore for inflammatory
suppression. Therefore, we develop a novel synthesis method of apoptotic cell membraneinspired polymers and demonstrate the anti-inflammatory effects using macrophages.

1L2-2 박인규

(14:00-14:30)
1996
2002
2003
2005-2007
2007-Present

B.A., Seoul National University
Ph.D., Seoul National University
Research Associate. Tokyo Institute of Technology, Japan
Senior Fellow, Suzie Pun Lab, Bioenginneering, Univ. of
Washington
Professor, Department of Biomedical Sciences, Chonnam
National University Medical School

Multi-stimuli Regulated Nano-micelles for Tumor-targeted Therapy
†
박인규 , Kondareddy Cherukula 전남대학교 의생명과학과
Owing to the outstanding progress in the nano-medicine field, a variety of nano-carriers
have been designed to specifically deliver the cargo to the target site, in response
to the specific stimuli. In this study, we are proposing CD44 targeted IR-780 loaded
HA-C18 micelles, which can produce ablation temperature upon laser irradiation. Upon
irradiation of the tumor site by laser, tumor cells in the area of illumination would be
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killed by the heat produced by the NIR dye loaded CD 44 targeted micelles and
subsequently reduced the tumor burden. Furthermore, we designed a stimuli responsive,
cationic charged micelle as a drug carrier for treatment of peritoneal metastasis. In
vivo studies showed enhanced retention efficient inhibition of tumor nodes with no
systemic toxicity. Taken together, design of nano carriers responding to exogenous
or endogenous stimuli represents an attractive option for triggering the on-demand
drug release and thereby enhancing the therapeutic efficacy.

1L2-3 Xing-Jie Liang
1993
1997
2000
2005
2007-Present
2016-Present

1L2-6 Ji Hoon Jeong
1994
1996
2003
2004-2007
2007-Present

(14:30-15:00)
B.A., Hebei Normal Univ., China
M.A., Nankai Univ., China
Ph.D., Chinese Academy of Sciences (CAS)
Post-Doc., National Cancer Institute (Michael M. Gottesman),
National Institutes of Health
Professor, National Center for Nanoscience and Technology
(NCNST), China
Professor, University of CAS

Biodegradable Polymer-based Nanostructures Employed for Pharmaceutical
Development
Jing Xu, Xiaowei Ma, Ningqiang Gong, Xing-Jie Liang† National Center for Nanoscience
and Technology/University of Chinese Academy of Sciences
Due to their unique biochemical and biophysical characterization, tunable surface
modification, and controllable size and shape, biodegradable polymer-based
nanoparticles have been widely utilized for different biomedical applications, such as
drug and gene delivery, imaging purposes, and detection & diagnosis of diseases,
etc. Tumor metastasis, immunotherapy and treatment resistance as clinical obstacles
were broadly explored with different molecular mechanisms for clarification, respectively.
There is still no significantly clinical improvement to these significant barriers for efficient
tumor cure so far. Compared to traditional drug delivery systems, nano-systems have
greater potential in many areas, such as multiple targeting functionalization, combined
drugs delivery, longer circulation time and systemic control release. Some of these
have been translated from the bench to clinical application and approved by the Food
and Drug Administration (FDA) for treatment of various cancerous diseases. With further
development of biocompatible nanoformulations, it might be possible to design even
more promising multiple-responsive nano-systems synergistic for combined improved
bioavailability/druggability and efficient cancer therapy in the future. Nanotechnologybased pharmaceutical development is expected to bring new hope for cancer treatment
by enhancing anticancer drug efficacy, overcoming drug resistance and reducing drug
toxicity. This presentation describes the characteristic features of tumor resistance to
classical chemotherapy and their mechanisms with the aid of biodegradable
polymer-based nanoparticles for the development of newer pharmaceutical systems
to overcome adoptive treatment tolerance in vitro and in vivo.

1L2-4 신흥수

cell sheet therapy. Thus, these polyampholytes can replace DMSO as new materials
for CPA in various preserving functions and will be useful in studies elucidating the
mechanisms of cryopreservation.

Enhanced Cancer Immunotherapy by In situ Nanomicelle-generating Dissolving
Microneedles
Nak Won Kim, Sun-Young Kim, Jung Eun Lee, Yue Yin, Jong Han Lee, Su Yeon Lim,
1
E Seul Kim, Hong Kee Kim , Sohyun Kim, Jung-Eun Kim, Min Sang Lee, Yong Taik Lim,
Ji Hoon Jeong† Sungkyunkwan University; 1Raphas Co., Ltd.
Efficient delivery of tumor antigens and immunostimulatory adjuvants into lymph nodes
is crucial for the maturation and activation of antigen-presenting cells (APCs), which
subsequently induce adaptive antitumor immunity. Dissolving microneedle (MN) has
been considered as an attractive method for transcutaneous immunization due to its
superior ability to deliver vaccines through the stratum corneum in a minimally invasive
manner. However, since dissolving MNs are mostly prepared using water-soluble sugars
or polymers for their rapid dissolution in intradermal fluid after administration, they are
often difficult to formulate with poorly water-soluble vaccine components. Here, we
develop amphiphilic tri-block copolymer-based dissolving MNs in situ that generate
nanomicelles (NMCs) upon their dissolution after cutaneous application, which facilitate
the efficient encapsulation of poorly water-soluble toll-like receptor 7/8 agonist (R848)
and the delivery of hydrophilic antigens. The sizes of NMCs range from 30 to 40 nm,
which is suitable for the efficient delivery of R848 and antigens to lymph nodes and
promotion of cellular uptake by APCs, minimizing systemic exposure of the R848.
Application of MNs containing tumor model antigen (OVA) and R848 to the skin of EG7-OVA
tumor-bearing mice induced a significant level of antigen-specific humoral and cellular
immunity, resulting in remarkable anti-tumor activity.

1L2-7 Kazuhiko Ishihara

(16:30-17:00)

1979
1984
1984-1986

B.S., Waseda University (Appl. Chem.), Japan
Ph.D., Waseda University (Appl. Chem.)
Researcher, Sagami Chemical Research Center, Kanagawa,
Japan
Assistant/Associate Professor, Tokyo Medical and Dental
University, Japan
Associate Professor, University of Tokyo
Professor, University of Tokyo

1987-1998
1998-2000
2000-Present

(15:00-15:30)
1990-1996
1996-1998
1998-2004
2004-2006
2014-2015
2015-2017
2006-Present

B.S., Hanyang University, Dept. Industrial Chemistry
M.S., Hanyang University, Dept. Industrial Chemistry
Ph.D., Rice University, Dept. Bioengineering
Post-doc., Georgia Institute of Technology
Visiting Professor, Rice University
Associate Vice President, Office of Academic Affairs, Hanyang
University
Professor, Hanyang University, Dept. Bioengineering

Scaffold-free Cell Delivery Using Bio-functional Hydrogels
†
신흥수 한양대학교
The development of stimuli-responsive materials with ability to alternate cell binding
affinity in response to external signals has enabled the separation of engineered tissues
from the culture platforms and the delivery of them into in vivo environment, called
as scaffold-free cell delivery approach. Recently, we have developed cell-interactive
and thermally expandable hydrogels for harvesting and delivering micro-tissues of various
structures, from spheroids to multi-layered assembly. In this presentation, the applications
of cell-interactive and thermally expandable hydrogels on fabrication and delivery of
cells as a form of cell sheet, spheroids, micro tissue, and multiple-layered constructs
with the use of various cell types including stem cells, endothelial cells, and fibroblasts
will be discussed.

1L2-5 Suong-Hyu Hyon

(15:30-16:00)

1978
1979-1981
1981-1995

Ph.D., Kyoto University, Japan
Researcher, Japan Society for the Promotion of Science
Adjunct Professor, Research Center for Biomedical
Engineering, Kyoto University
Associate Professor, Institute for Frontier Medical Sciences,
Kyoto University
Chairman and Chief Executive Officer, BMG Incorporated,
Japan
Professor, Center for Fiber and Textile Science, Kyoto Institute
of Technology
Visiting Professor, Kagoshima University, Japan

1996-2012
2012-Present
2012-2017
2018-Present

Creation of Antifreeze Polyamino Acid with Cryoprotective Function
Suong-Hyu Hyon† Kagoshima University/BMG Inc.
Dimethylsulfoxide (DMSO) was used for several decades as the most efficient
cryoprotective agent (CPA) for many types of cells and tissues despite its cytotoxicity
and effects on differentiation. Here, we report that polyampholytes (COOH-PLLs) with
an appropriate ratio of amino and carboxyl groups show higher cryopreservation efficiency
and lower cytotoxicity than DMSO. We propose that cryoprotection of COOH-PLLs is
exerted by protecting cells from stresses such as drastic changes in soluble space
size and osmotic pressure during freezing. We also show the development of an effective
vitrification method that does not impair either the macro- or microstructures of cell
sheets, and thereby possesses significant potential for applications related to clinical
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(16:00-16:30)
B.A., Choong-Ang Univ.
M.S., Seoul National Univ.
Ph.D., KAIST
Post-Doc., University of Utah
Professor, Sungkyunkwan University

Convenient and Effective Photoinduced Grafting of Biocompatible Polymers on the
Super-engineering Plastics
Kazuhiko Ishihara†, Kyoko Fukazawa, Satoshi Yanokuchi, Tetsuji Yamaoka1, Yuuki Inoue
1
The University of Tokyo; National Cerebral and Cardiovascular Center
Since poly(ether-ether-ketone) (PEEK) has sufficient mechanical strength and stability,
they are applicable as next-generation medical materials in place of metals and ceramics.
PEEK generates radicals on the surface by UV irradiation and forms polymer graft layer.
2-Methacryloyloxyethyl phosphorylcholine (MPC) polymer and heparin (Hep) were
modified on the surface of PEEK by the surface modification method. On the surface
of the PEEK substrate with 2-(methacryloyloxy)ethyl trimethylammonium chloride
(TMAEMA)/MPC units (PMT), the amount of immobilized Hep increased with the TMAEMA
unit. Adhesion of platelets was suppressed on the surface with the MPC unit ratio until
60/40. As the blood clotting time was 10 min on the surface of TMAEMA/MPC unit
ratio as 0/100, the longest clotting time was observed at Hep/PMT-graft-PEEK (60/40)
as 40 min. This surface modification technology will apply for development of PEEK-based
an artificial valve. This research was supported by AMED, Japan.

1L2-8 박우람

(17:00-17:30)

2008
2015
2015-2017
2017-Present

B.E., The Catholic University of Korea
Ph.D., The Catholic University of Korea
Post-Doc., Northwestern University, Chicago, USA
Assistant Professor, CHA University, Korea

Combination of Image-guided Intervention and Functional Polymeric Microspheres
for Effective Hepatocellular Carcinoma (HCC) Treatment
박우람† 차의과학대학교
Hepatocellular carcinoma (HCC) is a fatal disease with high mortality worldwide. In
particular, treatment options are more limited in inoperable HCC. Image-guided
intervention has been considered as a useful targeted delivery technique for the inoperable
liver tumors. In this study, a novel HCC treatment technique using a combination of
image-guided intervention and functional polymeric microspheres was demonstrated.
The functional polymeric microspheres containing drugs and iron oxide nanoparticles
for magnetic resonance (MR) imaging were successfully prepared. The microspheres
injected locally through the hepatic artery effectively delivered the drugs to the tumor site,
inhibiting angiogenesis in the tumor microenvironment (TME) or enhancing the infiltration
of immune cells. We believe that the combination of image-guided intervention with
functional polymeric microspheres will have great potential for inoperable liver tumors.
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Natural Polymers: Materials, Processing, and Applications

제 3 회장 [10월 11일 (목)]

Organizer: 김병수 (UNIST), 박제영 (KRICT)
1L3-1 안응진

(13:30-14:00)

2013
2018
2018-현재

울산과학기술원 나노화학과 (학사)
울산과학기술원 에너지공학과 (박사)
연세대학교 화학과 (Post-Doc.)

1L3-5 한세광

A4 Chemistry: Synthesis of Cost-effective and Chemically Modifiable Cellulose Filter
Membrane
안응진, 김병수1,† 연세대학교 화학과; 1연세대학교 화학과 부교수
A4 papers are basically cellulose composite which is abundant material in our lives.
Surprisingly, a chemical modification on commercially available A4 paper could induce
unique cellulose membrane for the filtration. Removing major impurities from commercial
A4 paper and adding chemical functional groups were possible via versatile two step
chemical treatment. The chemical state of modified A4 cellulose membrane was traced
and verifiable by using XPS, SEM and TGA analysis. Meanwhile, the modified A4 paper
membrane can be applied for a separation of oil/water mixture depending on the
functionalized molecules. We believe that this A4 chemistry suggests a methodology
for utilizing extra cellulose products into multifunctional cellulose membranes.

1L3-2 오동엽

(14:00-14:30)

2009
2011
2016
2015-현재

한양대학교 응용화학생명과 (학사)
한양대학교 섬유고분자공학과 (석사)
포항공과대학교 환경공학과 (해양학과) (박사)
한국화학연구원 선임연구원

Robustness and Load-bearing Property of Structural Biopolymeric Materials
†
오동엽 , 황성연, 박제영, 차현길 한국화학연구원
1) Why do mechanical property issues in biopolymeric materials rise again?. 2) Monomeric,
1D structural, 3D structural design for mechanical reinforcement. 3) Monomeric design
of biopolymeric coating and high Tg polymers. 4) 1D structural biopolymeric materials:
cellulose & chitin. 5) 3D structure deriven by self-assemby and thermal processing.

1L3-3 홍혜진

(14:30-15:00)

2006
2008
2012
2011-현재

한양대학교 화학공학과 (학사)
한국과학기술원 생명화학공학과 (석사)
한국과학기술원 생명화학공학과 (박사)
한국지질자원연구원 선임연구원

Recovery of Useful Metals by Using Biopolymeric Materials
홍혜진† 한국지질자원연구원
Due to plenty functional groups, easy proccessibility and hydrophilicity, natural polymers
are considered as highly promising bio-sorbent for the recovery of valuable metals
in liquid source. In this study, I introduced two different case studies for recovering
useful metals by using biopolymeric material as bio-sorbent. At first, alginate was applied
for the strontium(Sr) recovery from seawater. Ca cross-linked alginate polymer exhibited
excellent selectivity towards Sr in the presence of Na, K and Mg. By considering the
Sr recovery system design, bead and foam shaped Sr adsorbent was synthesized.
Secondly, cellulose nano fibril(CNF) was applied for the recovery of the Platinum(Pt)
from waste catalyst leachate after modification with polyethyleneimine(PEI) which is
Pt metal adsorbing ligand. Due to the highly negative charge of cellulose, PEI density
on CNF could be increased up to 40% and excellent Pt adsorption capacity was obtained
in the simulated catalyst leaching solution.

1L3-4 나재운

(15:00-15:30)

1982
1986-1992
1999-2001
2009-2010
2017-현재
1996-현재

applications (such as harmful algae species, oral absorption of wsc, handsheet paper,
reactive oxygen species, and drug delivery tools).

조선대학교 화학공학과 (학사)
조선대학교 화학공학과 (석.박사)
미국유타대학교 약학대학 Exchange Professor
순천대학교 공과대학장
한국공학한림원 회원
순천대학교 교수

Application of Chitosan as Life Sciences
정경원, 나재운† 순천대학교 고분자공학과
Chitin, a β-(1→4)-linked N-acetyl-β-d-D-glucosamine polysac-charide, is a
structural component in the exoskeletones or cell walls of arthro-pods, nematodes
and fungi. Chitin is highly crystalline and has been shown to exist in three polymorphic
forms: α(the most common with antiparallel chain alignment), β(parallel chain alignment)
and γ(the least common of two parallel alternate with one antiparallel chain). Chitin
can be easily deacetylated into chitosan whose primary amine groups exhibit cationic
polyelectrolyte behavior in acidic aqueous medium as well as mucoadhesivety,
antibacterial and anti-fungal biological activities desirable for many applications.
Therefore, the present study contrives to realize water-soluble chitosan with high
biological activity and high purity, one that is suitable for biomedical and life sciences

(15:30-16:00)

1987-1996
1996-2001
2001-2002
2012-2013
2017-현재
2005-현재

카이스트 생명화학공학과 (학사, 석사, 박사)
LG화학 선임연구원
University of Washington (Post-Doc.)
Harvard Medical School 방문교수
국가과학기술자문위원, 삼성미래기술연구회위원
포항공과대학교 신소재공학과 교수

Smart Hyaluronic Acid Derivatives for Biomedical Applications
†
한세광 , 황병우, 한슬기 포항공과대학교
Hyaluronic acid (HA) is a naturally-occurring polysaccharide with excellent
biocompatibility, viscoelasticity, biodegradability, and hygroscopic properties. Here,
we developed poly(allylamine), PAAm modified upconversion nanoparticle / HA - rose
bengal (UCNP/PAAm/HA-RB) conjugate complex for photochemical tissue bonding with
near-infrared (NIR) light illumination. Compared to the conventional invasive treatment
via suturing and stapling, UCNP/PAAm/HA-RB conjugate complex could be noninvasively delivered into the deep tissue and accelerate the tissue bonding upon NIR
light illumination. In addition, we developed in situ supramolecularly assembled and
modularly modified HA hydrogels for genetically engineered mesenchymal stem cell
(eMSC) therapy. The long-term expression of mutant interleukin-12 by eMSCs within
the supramolecular HA hydrogels resulted in effective inhibition of tumor growth with
a significantly enhanced survival rate.

1L3-6 조상호

(16:00-16:30)

2007
2010
2015
2015-2017
2017-현재

한양대학교 화학과 (학사)
한양대학교 화학과 (석사)
Texas A&M University 화학과 (박사)
University of Toronto 화학과 (Post-Doc.)
KIST 물질구조제어연구센터 선임연구원

Cellulose Nanocrystal-derived Stimuli-responsive Cholesteric Microgels
†
조상호 한국과학기술연구원
Polymer microgels which have a network structure swollen in a solvent are an important
class of soft matter materials with variety of potential applications. Nanofibrillar hydrogels
shows interesting properties such as nonlinear viscoelastic behavior, good transport
due to large pore size and thermal stability. Particularly, rod-like cellulose nanocrystals
(CNC) are attractive building blocks for hydrogel assembly with their surface functionalities
and the ability to form cholesteric (Ch) liquid crystalline phase. Recently, we reported
nanofibrillar, composite stimuli-responsive CNC-derived microgels with a Ch structure.
In this talk, design, synthesis, and performance of the composite microgels for catalytic
activities will be discussed.

1L3-7 김호용

(16:30-17:00)

2007
2013
2013-2014
2014-2016
2016-현재

서울대학교 임산공학과 (학사)
서울대학교 임산공학과 (박사)
서울대학교 농업생명과학연구원 선임연구원
NC State University, Dep. Forest Biomaterials (Post-Doc.)
한국화학연구원 바이오화학연구센터 선임연구원

천연방향족 고분자인 리그닌의 고부가가치 활용을 위한 목질계 바이오매스 처리기술
†
김호용 한국화학연구원
석유자원의 무분별한 사용에 따른 환경오염과 화학산업 전반에 확산된 생활밀착형제품에 대한
화학물질 안전성 이슈 등에 따라, 지속 가능한 친환경 원료인 목질계 바이오매스를 이용하여
화학제품을 생산하는 바이오화학산업에 대한 관심이 높아지고 있다. 목질계 바이오매스는 셀룰로
오스, 헤미셀룰로오스, 리그닌으로 이루어져 있으며 이중 리그닌은 전세계적으로 가장 풍부한
천연방향족 고분자로서 총 가용량은 3,000억 톤에 이른다. 리그닌은 대부분 펄프제지 공정에서
부산물로서 생산되며 최근에는 바이오에탄올 공정 부산물로서도 발생되어 활용처 개발이 시급하
다. 현재 리그닌은 바인더, 가소제 등으로 사용되거나 바닐린, 페놀성 레진 등을 생산하는데
활용되지만 리그닌의 복잡한 구조와 분획과정에서 일어난 변성 등으로 인해 고부가가치화가
어려운 실정이다. 따라서 본 발표에서는 목질계 바이오매스 및 리그닌의 소개와 함께 리그닌의
활용도를 향상시키기 위한 원료 준비단계에 대해 다루고자 한다.

1L3-8 이상영

(17:00-17:30)

1991
1997
1997-2008
2001-2002
2008-2012
2012–현재

서울대학교 공업화학과 (학사)
KAIST 화학공학과 (석/박사)
LG화학 배터리연구소 책임연구원
막스-플랑크 연구소 (Post-Doc.)
강원대학교 화학공학과 교수
유니스트 에너지 및 화학공학부 교수

Cellulose Nanofibrils: A Multifunctional 1D Building Block Strategy for Advanced
Batteries
이상영† 울산과학기술원
Forthcoming smart energy era, which will involve widespread use of electric vehicles,
stationary energy storage systems, and flexible/wearable electronics, is in relentless
pursuit of advanced rechargeable power sources. Here, we demonstrate cellulose
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nanofibrils (CNFs) as a multifunctional 1D building block for high-performance/flexible
paper batteries. Firstly, CNF paper-based separator membranes for lithium-ion batteries
will be presented, with a focus on their contribution to ion transport, thermal stability,
and metal-ion chelating capability. Next, a new approach is suggested to fabricate
CNF-based flexible all-paper lithium-ion batteries. The resultant paper batteries provide

unprecedented advances in the electrochemical performance and shape flexibility, which
lie far beyond those achievable with conventional battery technologies. We envision
that the CNFs hold great promise as a promising 1D building block strategy to open
a new route toward high-performance power sources.

고분자구조 및 물성: 극한물성소재

제 4 회장 [10월 11일 (목)]
Organizer: 김범준 (KAIST), 박호석 (성균관대)

1L4-1 류두열

(13:30-14:00)

1990-1996
1997-1999
1999-2003
2003-2005
2005-현재

경북대학교 고분자공학과 (학사)
POSTECH 화학공학과 (석사)
POSTECH 화학공학과 (박사)
UMASS Amherst, Polymer Sci. Eng. (Post-Doc.)
연세대학교 화공생명공학과 교수

Directed Self-Assembly of High-Molecular-Weight Block Copolymer and Its
Applicability
류두열†, 김영식, 이우섭, 조성준 연세대학교
Directed self-assembly (DSA) using high-molecular-weight (HMW) block copolymer
(BCP) has been a challenging issue because of the difficulty in polymer synthesis and
restricted chain mobility. To overcome such barriers, we successfully synthesized HMW
BCPs by living anionic polymerization and fabricated nanostructures with period of 100
– 200 nm by solvent vapor annealing (SVA). The resulting morphologies show diversity
from 2-dimensional lamellae and hexagonally-packed cylinders to 3-dimensional gyroid
network structures and the orientation was controlled by graphoepitaxy and surface
modification techniques. Finally, the long-range ordered patterns showed diverse
applicabilities to photolithography, enhanced ultrafiltration membrane, pattern transfer
and next-generation optical metamaterials, etc.

1L4-2 김승민

액상 초고온 세라믹 전구체 합성 및 특성 분석
이세훈†, 이희정, 자오린 한국기계연구원 부설 재료연구소
저점도, 저가격, 상온 안정성, 열경화성, 제조 용이성, 대량 생산성 및 높은 세라믹 수율을
나타내는 ZrC계 액상 세라믹 전구체를 합성하였으며, 그 특성을 분석하였다. 출발물질로는
지르코늄 알콕사이드와 탄소 함량과 구조가 상이한 3종류의 cross-linking agent를 사용하였다.
실험 결과 알콕사이드와 cross-linking agent간의 반응 후 담황색-흑갈색을 나타내는 저점도의
전구체가 합성되었으며 상온에서의 점도는 100 mPa·s 이하였다. Cross-linking agent의
종류에 따라 점도 및 상온 안정성에 차이가 발생하였으나 이들 특성은 적절한 안정화제의 선정
및 첨가에 의하여 개선될 수 있었다. Thermal cross-linking은 150- 250 ℃ 범위에서 발생하였으
며, thermal cross-linking 조건 최적화에 의하여 열분해 후의 세라믹 수율이 변화 하였다.
스케일 업 공정에 의하여 용이하게 batch 당 500 mL 수준까지 합성 용량 증가가 가능하였으며,
안정화가 끝난 전구체는 상온에서 30일 이상 특성 변화 없이 유지되었고 60% 이상의 높은
세라믹 수율을 나타내었다. 열분해 후 얻어진 세라믹은 X-ray 분석 결과 단상의 ZrC 분말로
평균 입경은 합성 조건 변화에 따라 20nm-100nm 내외로 조절이 가능하였다.

1L4-5 황성연

(14:00-14:30)

1998
2004
2009
2009-2010
2010-2012
2012-현재

서울대학교 재료공학과 (학사)
한국과학기술원 재료공학과 (석사)
Purdue Univ. 재료공학과 (박사)
Purdue Univ. 재료공학과 (Post-Doc.)
삼성전기 중앙연구소 책임연구원
한국과학기술연구원 전북분원 선/책임 연구원

Towards Ultra-light, Ultra-strong, and Ultra-conductive Carbon Nanotube Fibers
김승민†, 정현수1 한국과학기술연구원 전북분원; 1한국과학기술연구원
탄소나노튜브의 섬유화 기술은 탄소나노튜브의 놀라운 특성을 매크로한 스케일에서 발현될
수 있도록 하여, 탄소나노튜브를 실제 산업에 응용될 수 있는 엔지니어링 소재로 진화할 수
있도록 하는 기술이다. 현재까지 보고된 양산성을 갖춘 탄소나노튜브섬유의 제조 방법에는
크게 직접 방사법과 습식 방사법이 있다. 탄소나노튜브섬유 제조를 위한 이 두가지 방법은
명확하면서도 서로 상반된 장, 단점이 존재한다. 본 발표에서는 현재까지 보고된 탄소나노튜브섬
유의 제조 방법의 장, 단점을 소개하고, KIST에서 수행 중인 직접 방사법과 습식 방사법에
의한 탄소나노튜브섬유 제조 연구에 관한 내용을 다루고자 한다. 그리고, 위의 연구를 바탕으로
두 방법의 장점을 접목한 새로운 탄소나노튜브섬유 제조 방법 및 극한 물성에 도달하기 위한
향후 연구 방향에 대해서도 논의하도록 하겠다.

1L4-3 최수형

2010-2012
2012-2018
2018-현재

서울대학교 응용화학부 (학사)
Chemical Engineering and Materials Science, University of
Minnesota, Twin Cities (박사)
Materials Research Lab, University of California, Santa Barbara
(Post-Doc.)
홍익대학교 신소재화공시스템공학부 화학공학전공 조교수
홍익대학교 신소재화공시스템공학부 화학공학전공 부교수

Structure of Complex Coacervate Core Micelles
†
1
2
3
1
2
3
최수형 , 허태영, 김인혜 , 이은지 , Debra Audus 홍익대학교; 충남대학교; GIST; NIST
Complex coacervation is a liquid-liquid phase separation when two oppositely charged
polyelectrolytes are mixed in aqueous solution. Because of low interfacial tension and
hydrophilicity, complex coacervate has been applied to the field of pharmacy and food
industry. In this study, we investigate the structure of complex coacervate driven micelles
(C3M) as a function of charged block length, pH by dynamic light scattering (DLS)
and small-angle X-ray/Neutron scattering (SAXS/SANS). C3M are formed by simple
mixing of AB and A’B block copolyelectrolyte solutions in aqueous solution where A
and A’ are oppositely charged blocks, and B is PEO. The results reveal that the relatively
monodisperse C3Ms are formed by simple mixing, In particular, we observed scaling
relationship between core dimension and charged block length, which is analogous
to traditional block copolymer micelles. These results are discussed in terms of current
understanding of complex coacervate and their self-assembly.

1L4-4 이세훈

숭실대학교 섬유공학과 (학사)
한양대학교 섬유고분자공학과 (석사)
한양대학교 섬유고분자공학과 (박사)
SKC 첨단기술중앙연구소 선임연구원
UST 화학소재 및 공정학과 부교수
한국화학연구원 바이오화학연구센터 센터장

Development of Fast Self-healing Elastomer at Room Temperature for 4th Industrial
Application
황성연†, 박제영, 오동엽 한국화학연구원
In the near future, self-healing polymers are expected to play an important materials
as smart electronic sensor, medical devices and functional coating materials. However,
in order to achieve this, it is necessary to study intelligent materials that can detect
and recover damage caused by external forces, maintain the smooth surface of the
original shape and mechanical properties before damage. The most important properties
of self-healing polymers are efficient recovery at room temperature and long lasting
durability. However, these two features are incompatible and difficult to optimize at
the same time. In this presentation, we will introduce a method for optimizing the
self-healing polymer structure design which can simultaneously have fast self-healing
efficiency and high toughness properties at room temperature.

1L4-6 위정재

(16:00-16:30)

2004
2008
2013
2012-2014
2014-2015
2015-현재

(14:30-15:00)
1998-2005
2005-2010

(15:30-16:00)

2001
2008
2011
2011-2014
2016-현재
2014-현재

한양대학교 화학공학과 (학사)
KAIST 생명화학공학과 (석사)
University of Delaware 화학공학과 (박사)
Air Force Research Laboratory (Post-Doc.)
MIT 기계공학과 (Post-Doc.)
인하대학교 고분자공학과 조교수

Individual Orbital Maneuver of Multi Soft Robots
위정재†, 원수경 인하대학교
Magnetic regulation of soft robots is attractive for contactless operation at ambient
environment unlike other stimuli-responsive systems. To date, most reports on magnetic
soft robots demonstrate single modal locomotion or multi-modal locomotion of single
soft robot. Inspired by rotation and revolution of multi-planet in the Solar System, we
investigate individual orbital maneuver of multi soft robots capable of multi-modal
magnetomotility around a single rotational magnetic source at the center. In this
presentation, the origin of hierarchical magnetomotility will be discussed along with
the high performance of the soft robots including high velocity (60 BL/s) at low magnetic
flux density (＜0.03 T) and light body weight (177 µg). We will further discuss facile
on-demand switching of the rotational modes and regulation of orbital radius, velocity
and pathway of multi soft robots.

1L4-7 최흥열

(16:30-17:00)

2004
2012
2012-현재

충남대학교 고분자공학과 (학사)
포항공과대학교 화학과 (박사)
LG화학 기술연구원 기초소재연구소

(15:00-15:30)

1994
1996
2004
2005-2008
2008-2013
2013-현재

38 제 43 권 2호

한양대학교 무기재료공학과 (학사)
한양대학교 무기재료공학과 (석사)
Univ. Stuttgart 화학과 (박사)
일본 NIMS (Post-Doc.)
재료연구소 선임연구원
재료연구소 책임연구원

HPLC 를 이용한 실리카 친화형 변성 SSBR의 분석
†
1
1
최흥열, 김노마 , 장태현 LG화학기술연구원; POSTECH
최근 이산화탄소 배출량의 억제 등, 환경 보호에 대한 관심과 필요성에 대한 인식이 높아지고
있어, 자동차에 대한 연비 성능 향상 요구 또한 높아지고 있다. 한편, 타이어 트레드는 합성고무
(SSBR) 매트릭스에 보강성 충전제로 실리카가 분산된 나노 컴포지트로, 보강성 충전제로서

2018년 추계학술대회 연구논문 초록집
실리카를 이용하면, 저히스테리시스 및 웨트 스키드 저항성이 향상된다는 장점이 있다. 그러나
친수성 표면의 실리카는 합성 고무와의 친화성이 낮아, 실리카의 분산성을 개선시키고 실리카-고
무 간의 결합을 유도하기 위하여 고무 분자 말단부를 친수성 화합물로 변형시킨 SSBR(변성
SSBR)을 합성하여 적용하는 것이 일반적이다. 본 연구에서는 실리카의 분산성 개선특성이
우수한 Amino alkoxy 화합물로 SSBR의 분자말단을 변성한 후, High Performance Liquid
Chromatography (HPLC)를 이용하여 말단변성 및 미변성 SSBR분리를 시도하였고, 이를 통해
변성률의 정량적 분석이 가능함을 확인하였다.

1L4-8 염봉준

(17:00-17:30)

2003
2009
2009-2010
2010-2015
2015-2018
2018-현재

서울대학교 응용화학부 (학사)
서울대학교 나노과학기술협동과정 (박사)
서울대학교 반도체공동연구소 (Post-Doc.)
미시간대학교 화학공학과 (Post-Doc.)
명지대학교 화학공학과 조교수
한양대학교 화학공학과 부교수

Bio-Inspired Synthesis of 2D and 3D Nanostructured Composites
염봉준† 한양대학교
Natural nanocomposites have highly ordered 3D nanostructures with anisotropy,
periodicity and more complicated structures in many dimensions: from angstrom scale
to macroscale. Such hierarchical structures enable biomaterials to have superb
mechanical properties and specialized optical properties. In this presentation, diverse
types of nanostructures will be introduced toward record mechanical properties and
chiral optical properties. We utilized layer-by-layer assembly method to fabricate 2D
and 3D organized nanostructures. Spatial organization of anisotropic structures in 2D
and 3D orientations will be introduced by use of various synthetic methods. The anisotropic
organization of nanomaterials in 2D and 3D spaces with controlled interfaces has significant
effects on the mechanical and optical properties of artificial nanocomposites.

기능성 고분자

제 5 회장 [10월 11일 (목)]
Organizer: 박소정 (이화여대), 이승우 (고려대)

1L5-1 박철민

(13:30-14:00)

1992
1995
2001
2001-2002
2002-현재
2014-2017

서울대학교 섬유공학과 (학사)
서울대학교 섬유고분자공학과 (석사)
MIT 재료공학과 (박사)
Harvard 화학과 (Post-Doc.)
연세대학교 신소재공학과 교수
연세대학교 Underwood 특훈교수

1L5-4 박준용

Block Copolymer Structural Color Sensors and Displays
박철민†, 강한솔, 박태현 연세대학교
Structural Colors (SCs) of photonic crystals (PCs) based on self-assembly of colloids
and block copolymers (BCPs) have been extensively studied with regards their potential
in use of large area, low power reflective mode displays and stimuli-sensitive sensors.
Here, we demonstrate an ink-jet printable and re-writable BCP SC display that can
be quickly written and erased over 50 times with resolution equivalent to that obtained
with a commercial office ink jet printer. The writing process employs an easily modified
printer for position and concentration controlled deposition of a water base ink containing
a reversible cross-linking agent. The information can be readily erased and the system
reset by application of hydrogen bromide. We also demonstrate that BCP SC is used
as a highly stretchable, large strain capacitive sensor which can visualize the strain.
Our BCP SC strain sensor exhibits fast strain response with multi-cycle reliability over
1000 times in both capacitance and SC change.

1L5-2 윤명한

(14:00-14:30)

1999
2001
2006
2006-2009
2010-2015
2015-현재

class of temperature-controllable polymeric molds that are coated with a metal such
that any site-specific patterning can be accomplished in a programmable manner using
selective contact-dewetting lithography. The lithography allows sub-100 nm patterning,
step-and-repeat processing, and hierarchical structure fabrication. The programmable
feature of the lithography can be utilized for the structural coloring and shaping of objects.

서울대학교 화학과 (학사)
서울대학교 화학과 (석사)
Northwestern University, Chemistry (Ph.D.)
Harvard University, Chemistry (Post-Doc.)
GIST 신소재공학부 조교수
GIST 신소재공학부 부교수

(15:00-15:30)

2009
2011
2015
2016
2018
2018-현재

성균관대학교 신소재공학부 (학사)
KAIST 신소재공학과 (석사)
KAIST 신소재공학과 (박사)
MIT 화학공학과 (Post-Doc.)
KAIST 신소재공학과 연구조교수
금오공과대학교 신소재공학부 조교수

콘포말 위상 마스크 기반 대면적 3차원 나노구조소재 제작 및 응용
박준용† 금오공과대학교
2000년대 이후 전통적인 포토리소그래피에 의존하던 단순 적층식 공정에서 벗어나, 복잡한
3차원 미세구조를 제작하는데 최적화된 신개념의 3차원 나노패터닝 기술들이 다양하게 제안되었
다. 이에 따라, 나노/마이크로미터 수준에서 높은 구조적 주기성 및 대칭성을 갖는 3차원 미세구조
물을 비교적 손 쉽게 제작할 수 있게 되었고, 독특한 광학적/기계적/전기적 물성을 갖는 신소재들을
실험적으로 구현하고 탐구할 수 있게 되었다. 본 발표에서는 생산성, 재현성, 결함제어 등의
측면에서 보다 양산형에 가까운 형태로 진화한 근접장 나노패터닝(proximity-field
nanopatterning, PnP) 기술의 원리 및 현황에 대해 집중적으로 소개하고자 한다. 특히, 기술의
핵심 요소라 할 수 있는 콘포말 위상 마스크(conformal phase mask)를 광학적/소재적으로
설계하는 방안에 대해 논의하고, 이를 바탕으로 제작된 인치급 3차원 나노구조소재를 활용한
고성능 센서, 열전 소자 등의 최신 응용 사례를 소개하고자 한다.
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고려대학교 화학공학과 (학사)
한국과학기술원 생명화학공학과 (박사)
University of Pennsylvania (Post-Doc.)
삼성종합기술원 전문연구원
Harvard University, Visiting Scholar
서강대학교 화공생명공학과 교수

PEDOT:PSS Microfiber-Based Single-Strand Wearable Sweat Sensors
윤명한†, 김영석, 김지웅 광주과학기술원
Herein, we report conducting polymer microfiber-based organic electrochemical
transistors (OECTs) and their application to single strand fiber-type wearable ion
concentration sensors. We developed the simple wet-spinning process to form very
conductive poly(3,4-ethylenedioxythiophene):poly(styrene sulfonate) (PEDOT:PSS)
microfibers, while their electrical/electrochemical properties were carefully examined.
In conjunction with fabricating substrate-free PEDOT:PSS microfiber-based OECT
devices, the proposed novel characterization method proved that the current variation
ratio can be a reliable method to evaluate their performance of sensing ion concentrations,
regardless of actual channel dimensions. Finally, we developed single strand fiber-type
skin-mountable OECTs by introducing the source-gate hybrid electrode, and
demonstrated that the resultant microfiber sensors can perform real-time repetitive
measurements of ion concentrations in human sweat.

Three-dimensional Mechanical Metamaterials Fabricated by Multi-beam Interference
Lithography
†
문준혁 서강대학교
Mechanical metamaterials are interesting because of their anisotropic elastic properties.
This work demonstrates the design of a 3D SU8 nanopatterned structure created for
use as a metamaterial by multi-beam inference lithography. Etching and lithography
were used to reduce the bridge width of the macroscopic basis in the FCC structures,
which simulated changing the Young’s and shear moduli. The result reveals that the
modulus ratio (Young’s/shear) was increased by reducing the width. By decreasing
the width of the structure from 300 nm to 40 nm, the ratio was increased by 37%.
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2003.2
2009.2
2009.6-2013.2
2013.3-2017.2
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성균관대학교 화학공학부 (학사)
서울대학교 화학생물공학부 (박사)
University of Illinois at Urbana-Champaign, Materials
Science and Engineering (Post-Doc.)
성균관대학교 화학공학부 조교수
성균관대학교 화학공학부 부교수

Thermal Interfaces for Nanopatterning and Sensing
김태일† 성균관대학교
Nanofabrication is an indispensable process in nanoscience and nanotechnology.
Unconventional lithographic techniques are often used for fabrication as alternatives
to photolithography because they are faster, more cost-effective, and simpler to use.
However, these techniques are limited in scalability and utility because of the collapse
of preprinted structures during step-and-repeat processes. This study proposes a new

(16:00-16:30)

2004
2005-2007
2007-현재
2015-현재
2007-현재
2017.12
2018.5

서울대학교 재료공학부 (박사)
Harvard University (Post-Doc.)
한국과학기술연구원 책임연구원
KIST 계산과학연구센터 센터장
UST NT-IT융합과 부교수
다산 기술상 수상
산업포장 수훈 (발명의 날)

Mechanical and Wetting Transition on the Wrinkled Superhydrophilic Surfaces
문명운† 한국과학기술연구원(KIST)
We have introduced new applications with one of the well-known extreme wetting property
of superhydrophilicity for capillary-induced fold of stiff skin. We provided an interesting
mechanical instability of very thin hard skin on soft substrate induced by water droplet.
We present an approach to triggering the folding instability of a thin skin on a soft
substrate using small mechanical compression in combination with water. We exploit
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capillary forces in our system where a superhydrophilic stiff skin is formed on the surface
of soft poly(dimethylsiloxane) (PDMS) substrates just after oxygen plasma treatment.
When a droplet of water is placed on the wrinkled surface under only a small mechanical
compressive strain, ≈ -0.01, localized folds abruptly appear around the contact line
of the droplet, resulting in spontaneous formation of an array of nanochannels by folds.

size and a variety of lattice symmetries through a proper arrangement of laser beams.
In this paper, the fabrication of various polymer nanostructures is demonstrated. Also,
2D and 3D plasmonic nanostructures are formed by using interference lithography and
metal deposition method. We finally discuss surface-enhanced Raman scattering
(SERS)-based chemical/biological sensing applications.

1L5-7 박성규

1O5-1 신재섭
Fabrication of Various Sensor Systems Using Polydiacetylenes
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2010
2010-2012
2012-2017
2017
2018-현재

KAIST 생명화학공학과 (박사)
University of Minnesota (Post-Doc.)
KIMS 재료연구소 선임연구원
Imperial College London 방문연구원
KIMS 재료연구소 책임연구원, 나노표면연구실장

Holographic Fabrication of 3D Plasmonic Nanostructures
†
박성규 재료연구소
Interference lithography has great potential for simple and rapid production of defect-free,
large-area periodic nanostructures. In interference lithography, multi-beam interference
produces multi-dimensional intensity profile of light in space. The interference-induced
intensity profile can be transferred to photosensitive materials in very short exposure
times. More importantly, interference lithography allows for precise control of the feature

(17:30-17:50)

신민재, 김민희1, 신재섭1,† 세명대학교; 1충북대학교
Polydiacetylenes (PDAs) have a special character in which their color changes from
blue to red by outer stimuli. 1) A glucose sensor was fabricated using a PDA. H2O2
formed by the reaction between glucose and glucose oxidase functioned as the initiator.
The glucose concentration could be detected that turns the solution to blue. 2) PDA
and poly(sodium 4-styrene-sulfonate) (PSS) were alternately stacked to form a
layer-by-layer (LBL) film. The formed-film sensor showed higher sensitivity than the
vesicle solution. 3) The noble vesicular system of PDA showed a red shift by the permeation
through the vesicular layers from within the vesicle. 4) The thermal chromatic sensitivity
of PDAs with 10,12-pentacosadiynoic acid (PCDA) derivatives which have a hydroxyl
group (HEEPCDA) were investigated. The vesicle solution with polymerized HEEPCDA
exhibited a reversible chromatic response during the heating and cooling cycle in D2O,
but not in H2O.

고분자합성
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Enginer degree Ecole Chimie Montpellier, France
M. Sc., University Laval, Quebec, Canada
Ph.D., Univ. of Montpellier, France
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CNRS Senior Researcher, Montpellier, France

Recent Advances on Controlled Radical Polymerization of Fluoroalkenes and
Architectures Therefrom
M. Guerre, S. Banerjee, V. Ladmiral, Bruno Ameduri† Institut de Charles Gerhardt
Though many studies deal with the controlled radical polymerization (or RDRP) of styrene
and acrylate monomers, a few works have been achieved on that of fluorinated monomers.
RDRP of vinylidene fluoride (VDF) has been very rarely reported.1-3 The synthesis of
PVDF using MADIX solution polymerization was thus investigated in details: Solution
1-3
polymerization afforded well-defined PVDF. The careful polymer chain-end monitoring
using MALDI-TOF as well as 1H, 19F, and HETCOR 1H-19F NMR nonetheless revealed
that VDF reverse additions and transfer to solvent reactions affect the control of the
1,2
polymerization. Then, explored attempts to reinitiate further chains led to original
graft copolymers,2 block copolymers,1,3 and dendrimers. More recently, Cobalt-mediated
radical polymerization of VDF led even to a better control and is compared to above
4
strategies. (1) M. Guerre, B. Ameduri, R. Poli, and V. Ladmiral, Macromolecules, 49,
5386 (2016). (2) M. Guerre, B. Ameduri, and V. Ladmiral, Polym. Chem., 7, 441 (2016).
(3) S. Banerjee, Y. Patil, O. Gimello, and B. Ameduri, Chem. Commun., 53, 10910 (2017).
(4) S. Banerjee, V. Ladmiral, A. Debuigne, C. Detrembleur, R. Poli, and B. Améduri,
Angew. Int. Ed., 57, 2934 (2018).
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B.S., Pacific Lutheran University (Tacoma, WA, USA)
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Ph.D., Univeristy of Washington (Seattle, WA, USA)
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Advisor: Matthew L. Becker
Research Professor Seoul National University
Advisor: Tae-Lim Choi

Synthesis and Mechanochemical Degradation of Dendronized Polymers
Gregory Peterson, Ki-Taek Bang, Tae-Lim Choi† Seoul National University
New polyphenylene-based dendronized polymers (denpols), exhibiting extended and
rigid conformations, were prepared using ring-opening metathesis polymerization
(ROMP). Their mechanochemical degradation was explored in ultrasound-induced
elongational flow fields. Degradation rate constants were obtained for denpols of varying
generation, across a wide degree of polymerization (DP) range. In general, it was found
that larger side chains led to increased degradation rates and that the rate enhancement
was proportional to relationships derived from the persistence length or the monomer
molecular weight. These relationships led to the generation of "master curves" in which
the rate constant trends for each polymer series converged, enabling accurate prediction
of degradation rate constants for related polymers bearing large side chains.

RAFT Polymerization of Vinyl Ketones with Light and Chain-end Halogenation of RAFT
Polymers
†
이인환 아주대학교
기능성 비닐 고분자는 포장재, 산업재, 광전자소자, 의료산업 등에 필요한 핵심 재료이다. 각각의
고분자는 그 구조에 따른 성질이 매우 다르며, 그렇기 때문에 구체적 응용에 적합한 재료의
성질을 얻기 위해서는 고분자의 구조를 정밀하고 정교하게 제어하여 합성하는 것이 매우 중요하다.
기능성 비닐 고분자의 정교한 합성을 위한 좋은 접근법은 controlled radical polymerization
(CRP) 방법이다. 본 연구에서는 대표적 CRP 합성법 중 하나인 reversible additionfragmentation chain-transfer (RAFT) 을 이용한 비닐케톤 고분자의 합성에 대해 소개한다.
또한, RAFT 사슬 말단을 할로젠으로 바꾸어 기존의 CRP 방법으로는 달성하기 어려운 새로운
고분자 구조를 만드는 방법에 대해 소개하려 한다.
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독일 Max-Planck-Institute for Polymer Research
(이학박사)
미국 Univ. of California at Santa Barbara (Post-Doc.)
미국 Georgia Tech 방문연구 교수
울산과학기술원 에너지공학과 조교수/부교수/교수

Recent Progress on the Field of Organic Solar Cells in ATOMS
양창덕† 울산과학기술원
Organic solar cells (OSCs) based on bulk-heterojunction structures are promising
candidates for next-generation solar cells. We summarize the very recent progresses
of high-performance OSCs in our group, including a synthetic methodology for highquality polymer, developments of various conjugated polymers, and major mechanisms
in non-fullerene OSCs.
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2003
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서강대학교 화학과 (학사)
포항공과대학교 화학과 (석사)
케임브리지대학교 화학과 (박사)
일리노이주립대학교 화학과 (Post-Doc.)
포항공과대학교 화학과 교수

Synthesis of Various Conducting Polymers and Their Application to Energy Devices
†
박태호 포항공과대학교
전도성 고분자는 많은 유기전자 소자에 응용할 수 있는 중요한 물질이며, 합성화학자들은 전도성
고분자를 다양한 구조와 형태를 갖으면서 그 성능을 원하는 소자에 적합하도록 발전시켜왔다.
본 실험실에서는 전도성 고분자의 합성뿐만 아니라 이를 사용하여 다양한 유기전자소자에 적용하
고 있다. 이러한 적용을 위해서는 가장 기본적으로 적용하고자 하는 소자에서 요구하는 기본적인
광전기적인 특성을 보여야 한다. 이러한 요구뿐만 아니라, 전도성 고분자를 재현성있게 합성하고,
무독성인 용매에서 용해도가 우수하다면 더 바람직할 것이다. 본 발표자는 과거 2-3년 동안
우리 연구실에서 합성한 다양한 전도성 고분자와 함께 전도성 고분자의 용해도와 이동도를
향상시키기 위한 노력 및 이를 응용한 유기전자 에너지 소자들에 대한 결과를 보고하고자 한다.
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경북대학교
동경대학교
동경대학교
동경대학교
동경대학교
연세대학교

고분자공학과 (학사)
화학생명공학과 (석사)
화학생명공학과 (박사)
재료공학과 (Post-Doc.)
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Design of Multi-modal Stimuli-responsive Oxazoline Polymers
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장우동† 연세대학교
Poly(2-isopropyl-2-oxazoline) (POx) is well known thermoresponsive polymer, which
exhibits a rapid reversible hydrophilic-hydrophobic interconversion through the lower
critical solution temperature (LCST). Narrow molecular weight distributions of POx can
be achieved by cationic living polymerization of oxazoline monomer. More importantly,
we can readily introduce various end functional groups to the imitation or termination
ends owing to the living polymerization process. We can utilize functional initiators
to introduce specific functional groups at initiation end. Alternatively, termination end
can be easily modified by treating with functional nucleophile to the living cationic
terminal. In this symposium, we are going to report details of our recent research on
multimodal stimuli responsive POxs.
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서울대학교 재료공학부/화학부 (학사)
서울대학교 화학과 (박사)
서울대학교 재료공학부 (Post-Doc.)
미시간대학교 재료공학부 (Post-Doc.)
울산과학기술원 신소재공학과 조교수

1L6-9 정광운

Design of Highly Efficient Organic Photoredox Catalysts for Visible-light-driven Atom
Transfer Radical Polymerizations
†
권민상 울산과학기술원
원자 이동 라디칼 중합(ATRP)은 well-defined structure의 고분자를 생산하는 가장 좋은 제어
라디칼 중합 방법이다. 하지만 이 방법은 중합 후 남아있는 전이금속 촉매를 제거를 위한 정제
비용이 많이 들고, 정제 후에도 전이금속 잔류물의 완벽한 제거가 힘들어, 전자 및 생물의학
분야로의 응용이 어렵다는 큰 단점을 가지고 있다. 유기물 광촉매 기반 원자 이동 라디칼 중합
(O-ATRP)은 전이금속촉매를 사용하지 않음으로써 전통적인 ATRP의 매력적인 대안으로 최근에
많은 주목을 받고 있다. 하지만, 기존 ATRP에 비해 많은 양의 촉매 사용을 필요로 하며, 이로
인해 합성된 고분자가 착색되거나 생체 독성을 갖게 되는 문제점이 있다. 더욱이, 중합할 수
있는 단량체가 아크릴계 단량체로 한정되어있는 명확한 한계점이 있다. 본 발표에서는, O-ATRP
의 문제해결을 위한 본 연구실의 연구내용을 소개하고자 한다.

1L6-8 임지우
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The Effect of Sidechain Structure on Pore Generation in Fluorescent Conjugated
Polymer Thin Films
임지우† 경희대학교
Induction of pores in functional polymer thin films have long been a topic of interest.
One of the simplest methods for the preparation of porous films is non-solvent
vapor-induced phase separation (NVIPS), a process which involves condensation of
water (or, more rarely, other non-solvnet) droplets, induced by the latent heat of
evaporation of the casting solvent, onto the forming polymer film. The polymer solidifies
around the water droplets, and, after the evaporation of water, pores are obtained.
To date, almost all reports of this method involve random coil polymers. Herein, we present
the use of NVIPS to obtain porous films from rigid-rod poly(p-phenyleneethynylene)s
(PPEs). We show that changes in the sidechain structure have significant impact on
pore-forming behavior, and that careful modulation of the polymer’s interfacial energy
allows for the achievement of highly sensitive detection of explosive vapors without
using exceedingly thin films.

Princeton University 화학과 (학사)
M. I. T. 화학과 (박사)
㈜삼성토탈(현 한화토탈) 책임연구원
서울대학교 화학생물공학부 (Post-Doc.)
경희대학교 화학과 조교수
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전남대학교 정밀화학공학과 (학사)
광주과학기술원 신소재공학과 (석사)
U. of Akron 고분자과학과 (박사)
MIT 재료공학과 (Post-Doc.)
전북대학교 고분자나노공학과 교수

Multifunctional Thermoset Thin Films from Programmed Liquid Crystal Monomers
정광운† 전북대학교
Anisotroptic liquid crystal (LC) networks prepared from reactive mesogens (RM) have
numerous advantages in optoelectronic devices especially because of the excellent
processability. To fabricate the robust LC thin films with excellent thermal, chemical
and mechanical stabilities, the photo-polymerization of anisotropically pre-oriented
RMs should be conducted on the optimized conditions. Since the final physical properties
of anisotroptic LC networks depend on chemical functions and physical intermolecular
interactions, the hierarchical superstructures of the programmed RMs with specific
chemical functions should be controlled on the different length and time scales before
polymerization. The presentation describes the fundamental characteristics and recent
research interests of anisotropic LC networks, elastomers and gels fabricated using
various programmed RMs.

Korea-Taiwan Joint Symposium: Functional Polymers for Future Applications (English)
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Organic Thermoelectric Fibers and Papers for Applications to Energy Harvesting
Devices
장광석† 한양대학교 에리카캠퍼스
Recently organic thermoelectric materials have attracted much attention because of
their potential applications to solution-processed flexible thermoelectric generators.
Ideally, morphologies of organic thermoelectric materials can be diversified to realize
high-performance organic thermoelectric generators with various device structures.
However, research on organic thermoelectric materials has been limited to film-type
morphology. In this study, we report on the facile solution-processes for fabrication
of organic thermoelectric fibers and papers, which demonstrate excellent thermoelectric
performance and reasonable stability for high-performance organic fiber- and
paper-based thermoelectric generators.
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B.Sc., National Taiwan University
Ph.D., National Taiwan University
Post-Doc., Alex K.-Y. Jen, University of Washington,
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Assistant Professor, National Taiwan University

Improving Performance and Stability of Polymer and Organic-Inorganic Hybrid
Perovskite Solar Cells by Rational Interface Engineering
†
Chu-Chen Chueh National Taiwan University
The development of sustainable energy has become a critical issue nowadays as the
situation of global warming gets worsened. In this regard, solar energy has attracted

tremendous research interests in the past decade. Among the exploited solar energy
techniques thus far, organic photovoltaics (OPVs) have attracted particular attention
due to their excellent mechanical flexibility, light-weight, and low-cost properties, which
has been considered as potential candidates to fulfill the development of soft electronics.
However, besides the advances in controlled synthesis of organic semiconductors,
innovative interfacial and device engineering on bulk-heterojunction devices are also
critical for achieving high-performance OPVs. The performance is strongly dependent
on their efficiency in harvesting light, exciton dissociation, charge transport, and charge
collection at the metal/organic/metal oxide interfaces. In this presentation, an integrated
study of combining interface, optical, and device engineering will be first introduced
and discussed to explore the full promise of OPVs. Afterward, we further translate the
knowledge accumulated in OPVs into the emerging organic-inorganic hybrid perovskite
solar cells (PVSCs) to develop stable and high-performance devices.
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한양대학교 화학공학 (학사)
KAIST 생명화학공학 (석사)
미네소타대학교 화학공학 (박사)
메사추세츠대학교 고분자공학 (Post-Doc.)
한국화학연구원 선임연구원

Temperature Responsive Polymer Systems with Ionic Liquids
소순용† KRICT
Ionic liquids (ILs) are of great interest for many applications due to their unique properties,
such as vanishing volatility, high ion conductivity, and tunable solvation property,
compared to conventional solvents. With ILs, thermo-responsive polymers show
interesting and unusual phenomena under wide temperature range. In this talk,
thermoresponsive polymers in ILs will be discussed: (i) Shuttling of the IL-filled
polymersomes between water-IL phases for nanoreactor applications; (ii) sequential
and reversible actuation of a microactuator by tuning the upper critical solution temperature
(UCST) of poly(N-isopropylacrylamide) (PNIPAM) copolymers in an IL.
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1L7-4 Shiao-Wei Kuo
1998
2002
2002-2007
2005-2006
2007-Present
2018-Present

(15:00-15:30)
B.A., National Chung Hsing University, Taichung, Taiwan
Ph.D., National Chiao-Tung University, Hsinchu, Taiwan
Post-Doc., National Chiao-Tung University, Hsinchu,
Taiwan
Post-Doc., Akron University
Professor, National Sun Yat-Sen University
Coordinator, Polymer Science and Engineering Program,
Ministry of Science and Technology, Taiwan

Functional Mesoporous Materials Templated by Block Copolymers
†
Shiao-Wei Kuo National Sun Yat-Sen University
Recently, we have utilized several unique amphiphilic block copolymers as templates,
such as PE-PEO, PEO-PCL, PE-PEO-PCL, and PEO-PCL-PLLA to successfully fabricate
a series of mesoporous materials, for example, mesoporous silicas, mesoporous phenolic
resins and mesoporous carbons by a convenient EISA method. Firstly, we took PE-PEO
as model block copolymer to study the TEOS-to-template or HCl-to-template weight
ratio effect during the EISA process, view from the thermal dynamic point and kinetic
reason, respectively. In addition, we expended the research method to the other block
copolymer systems, especially for the unusual ABC type triblock copolymers, we obtained
the hierarchical mesostructure by single template. These specific mesostructures could
be observed easily by small angle X-ray scattering (SAXS), transmission electron
microscopy (TEM) and isotherm N2 experiment. Moreover, blending technique could
also be used in the templating process during EISA, the clear method could easily
control the morphology and pore size of the mesoporous materials.

1L7-5 Ya-Sen Sun
2002
2002-2006
2006-2007
2007-2008
2008-Present

(15:30-16:00)
Ph.D., National Cheng Kung Univ.
Project Associate Scientist, National Synchrotron Radiation
Research Center (NSRRC)
Assistant Scientist, National Synchrotron Radiation
Research Center (NSRRC)
Visiting Scholar, Chemical Engineering, Stanford University
Professor, National Central University (NCU)

Effects of Cross-linking density of UV Irradiated Polystyrene Chains on Domain
Orientation and Spatial Order of Block Copolymer Nanodomains
†
Ya-Sen Sun , Song-Hao Wu, Wei-Chen Yang National Central University
UV irradiation (UVI) of varied duration caused cross-linking and neutralization of
polystyrene homopolymers of molar mass (Mn) from 6 to 290 kg mol-1 on a siliconoxide surface. A skin layer of a neutral surface of PS was obtained with an optimum
oxidation via brief UVI in air (UVIA). UVI in an inert environment (gaseous dinitrogen)
(UVIN) stabilized the PS layers via cross-linking and enabled the PS networks to have
an effective adhesive contact with the underlying substrate. Thorough examination of
domain orientations and spatial orders of block copolymer via grazing-incident small
angle X-ray scattering (GISAXS) and atomic force microscopy (AFM), polystyreneblock-poly(methyl methacrylate) (PS-b-PMMA), thin films in a series on the UVI-treated
PS layers yielded clear evidence that a dense layer of neutralized PS chains was required
for the perpendicular orientation of PS-b-PMMA nanodomains. In particular, in addition
to neutralization, two factors - the densities of physical entanglements and of chemical
crosslinks - both in UVI-treated PS, should be considered for the perpendicular orientation
of nanolamellae and nanocylinders in symmetric and asymmetric PS-b-PMMA thin films.
The density of physical entanglement in PS depended intrinsically on Mn of the PS
whereas the density of chemical crosslinks was controlled with a varied duration of
UVIN. Both neutron and X-ray reflectivity (NR/XRR) results indicate that sufficiently
large densities of physical entanglements and chemical crosslinks can prevent
PS-b-PMMA chains from penetrating through the neutral skin layer. The total density
of physical entanglements and chemical crosslinks required for the perpendicular
orientation correlated with the dimensions of the PS-b-PMMA chains.

1L7-6 최시영

(16:00-16:30)

2005
2011
2012
2015-현재

KAIST 생명화학공학과 (학사)
UCSB 화학공학과 (박사)
University of Minnesota (Post-Doc.)
KAIST 생명화학공학과 조교수

Emulsion Based Functional Materials
†
최시영 KAIST
We present a strategy to synthesize various functional materials using emulsion templates.
One of the simplest strategies to impart a desired function to cheap and simple polymeric
system was to simply mix functional materials (e.g. nanoparticles, other expensive
polymers, etc.) to them. However, this functional materials do not mix with polymer
in most cases. We show that we can overcome this limitation simply by using emulsion,
which is a system that is one phase is dispersed in a different immiscble phase. We
demonstrate this general strategy for several different polymeric systems.

1L7-7 Yung Chang
1998
2000
2004
2004-2005
2005-2006
2006-Present

(16:30-17:00)
B.S., Chung Yuan Christian Univ., Taiwan
M.S., National Taiwan Univ., Taiwan
Ph.D., National Taiwan Univ., Taiwan
Post-Doc., National Taiwan Univ., Taiwan
Post-Doc., Univ. of Washington, USA
Professor, Chung Yuan Christian Univ., Taiwan

Bio-inspired Zwitterionic Polymers and Membranes for Biomedical Applications
Yung Chang† Chung Yuan Christian University
Stable blood compatibility of polymeric membranes used in contact with human whole
blood is highly desirable for blood-inert devices. The development of nonfouling polymers
is therefore critically important in biomedical applications, which are important in the
design for human blood-contacting materials. However only a very limited number of
synthetic biomaterials are regarded as good hemocompatible candidates. It is suggested
that a nanoscale homogenous mixture of balanced charge groups from polyzwitterionic
materials is the key to controlling nonfouling properties. An important characteristic
of a zwitterionic structure is that it should have both a positively and a negatively charged
moiety within the same side chain segment while maintaining overall charge neutrality.
A set of functional properties is generally used to guide the design of new non- fouling
polymer brushes in contact with human blood: they should be hydrophilic and electrically
neutral, and hydrogen bond acceptors rather than hydrogen bond donors. For the
polyzwitterionic materials, they can be further classified into polybetaines such as
2-methacryloyloxylethyl phosphorylcholine (MPC), sulfobetaine methacrylate (SBMA),
and carboxybetaine methacrylate (CBMA). The advantages of nonfouling zwitterionic
materials include the simplicity of synthesis, ease of applicability, abundance of raw
materials, and availability of functional groups. Our laboratory mainly focuses on the
study of zwitterionic SBMA polyemrs for their fundamental molecular designs as well
as the development for practical biomedical applications.

1L7-8 양승윤

(17:00-17:30)

2004
2006
2010
2010-2013
2013-현재

경북대학교 환경/화학공학과 (공학사)
포항공과대학교 고분자공학전공 (공학석사)
포항공과대학교 고분자공학전공 (공학박사)
Brigham Women’s Hospital, Harvard Medical School
(Post-Doc.)
부산대학교 바이오소재과학과 부교수

A microneedle Platform for Controlled Drug Delivery and Point-of-care Diagnostics
†
양승윤 부산대학교
Microneedles (MNs) have been extensively exploited as a painless method for transdermal
drug delivery and diagnostic point-of-care testing. In part 1 of my talk, I will present
a biodegradable, swellable MN enabling shear-induced embedding inside skin following
a distal swelling of MN tips by absorbing body fluids. The swellable MNs of 80~90%
were embedded into the skin with a superior barrier function by tight sealing of punctured
holes. For potential applications, the embeddable MNs were investigated for promoting
hair growth. In part 2, I will introduce a sensitive detection platform using nanoporous
MNs providing a rapid capture of biomarkers present at sub-nanogram level. The uniform
nanopore arrays on the MN surface was prepared by a controlled anodization process
and then the nanoporous MNs were functionalized by the immobilization of biomarkerspecific antibody to detect estrogen, known as a biomarker of preeclampsia, based
on an immunoassay method.

Graduate Student Oral Session (I) (English)
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Organizer: Pil J. Yoo (Sungkyunkwan Univ.), Jung-Hyun Lee (Korea Univ.)
1O8-1 김예찬
(13:30-13:45)
Shear-Solvo Defect Annealing of Diblock Copolymer Thin films over Large Area
김예찬, 김소연† 울산과학기술원
The defects formed during the microphase separation of block copolymers (BCPs) act
as obstacles to leaping from a fundamental understanding of BCP self-assembly to
a practical level of bottom-up lithography. Several methods have been proposed, such
as increasing chain mobility to remove defects; however, they have difficulty maintaining
high orientation in a large area. Here we introduce a reliable and facile approach to
generate well-ordered 1D array of nanopatterns with low defects density over centimeter
square areas. We show that the shear and subsequent solvent vapor annealing effectively
remove defects without disturbing the pattern orientations. The grazing incidence small
angle X-ray scattering and microscopic defect quantification were performed to reveal
the detailed defect annealing process and the superior quality of nanopatterns was

42 제 43 권 2호

further confirmed with X-ray Bragg diffraction measurement providing an opportunity
to application of high efficient optoelectronic devices.

1O8-2 조성준
(13:45-14:00)
Fluorine-containing High-χ Block Copolymers for Sub-10 nm Lithographical Application
조성준, 전승배, 전태석, 류두열† 연세대학교
Next generation microelectronic aims at high performance devices, which significantly
requires miniaturized and ultrafine patterns. Recently, block copolymer (BCP) has
emerged as an attractive material to overcome the size limit of the conventional lithography,
where Flory-Huggins interaction parameter (χ) is the key to control the BCP pattern
size. In this study, we designed a fluorine-containing high-χ BCP which was synthesized
by transesterification from precursor BCP. High-yield conversion was achieved using
a polymeric catalyst, where the polymer dispersity remain unchanged. Evaluated χ
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was above 0.2 over the entire temperature range which is 7 fold higher than
polystyrene-b-poly(methyl methacrylate). Sub-10 nm lamellae morphology was obtained
and the smallest half-pitch feature size was 5 nm from 6.3 kg/mol BCP. Thin film was
applied to observe a perpendicular structure resulting a sub-10 nm perpendicular lamellae
in as-spun film.

1O8-3 Thuy Cao Thi
(14:00-14:15)
Pore-selective SnS Functionalization in Honeycomb-Patterned Porous Films
Thuy Cao Thi, 허도성1,†, 우마상카1 Inje University; 1인제대학교
Inorganic materials, especially, semi-conductor pore-functionalized honeycombpatterned porous (HCP) films have several potential applications including light-emitting
devices, photonic band gap materials, etc. Therefore, a new method was designed
for the fabrication of semi-conductor pore functionalized honeycomb-patterned porous
films. Newly developed fabrication method is based on the modified breath figure method
accompanying an in-situ interfacial chemical reaction at water droplet/polymer solution
interface. In the present work, we took tin (II) chloride (SnCl2) in polystyrene (PS) solution
and casted under humidity containing hydrogen sulfide (H2S). Thus the obtained films
have ordered pores coated by uniform SnS thin layer resulted by the interfacial reaction
of SnCl2 and H2S. SnS pore-selective functionalized HCP films can effectively be used
as the template for the fabrication of moth-eye patterned anti-reflective films with
functionalized microdomes.

1O8-4 박종민
(14:15-14:30)
Hyper-cross-linked Polymer with Controlled Multiscale Porosity via PolymerizationInduced Microphase Separation within High Internal Phase Emulsion
박종민, 서명은†, 김규한 한국과학기술원
Hierarchically porous polymers containing pores across multiple length scales from
micro- (＜ 2 nm), meso- (＞ 2 nm, ＜ 50 nm) to macroporous (＞ 50 nm) regimes
are expected as one of promising materials for separation, templating, and adsorption.
We propose a new route to preparing hierarchically porous polymers with interconnected
micro-, meso- and macropores with controlled pore size and high porosity (＞ 90%)
by combining hyper-cross-linking, block polymer self-assembly, and polymerized high
internal phase emulsions (polyHIPE). Hierarchically porous polymers consisting of
multiscale pores of 1 nm, 10 nm, and 1 μm length scales were successfully produced
with orthogonal control of pore size at each length scale and mutually interconnected
pore structure. We also demonstrate that the hierarchical pore structure is critical for
rapid and efficient adsorption of dyes from aqueous solution.

Non-swelling behaviors of the gel are archieved by densifying covalent and ionic
crosslinks. The hybrid gel show high elastic moduli of up to 108 MPa and high fracture
energies of up to 8,850 Jm-2. In vitro and in vivo swelling tests prove non-swelling
behaviors of the gel. Live/dead show 99% cell viability over a period of 60 days.

1O8-8 박수진
(15:25-15:40)
Hyperbaric Oxygen-generating Hydrogels for Enhanced Wound Healing
박수진, 박경민† 인천대학교 생명공학부
Oxygen (O2) plays a critical role as a signaling molecule regulating cellular activities.
In particular, hyperbaric O2 has been demonstrated to facilitate wound healing processes
via transient oxidative stress. Herein, we report a hyperbaric O2-generating (HOG)
hydrogel formed via calcium peroxide-mediated oxidative crosslinking reaction. We
demonstrate that the HOG hydrogel could rapidly generate molecular O2 up to the
hyperbaric levels (over 90% pO2) and release O2 from hydrogel matrices in a sustained
manner (for up to 12 days). The HOG hydrogel enhances the cell proliferative activities
of human dermal fibroblasts and endothelial cells in vitro and facilitates wound healing
with enhanced tissue infiltration and improved vascular recruitment in vivo. We suggest
that our HOG hydrogels have great potential as advanced O2-delivering matrices for
the treatment of wound healing, vascular disorders as well as tissue regenerative medicine.

1O8-9 이성민
(15:40-15:55)
Environmental Friendly Water-based Solution Process for Ag Nano-mesh Electrodes
with High Adhesion Strength to Substrate
†

이성민, 오승우, 장석태 중앙대학교
Recently, the metal mesh electrodes are considered as promising transparent electrodes
that possess high optical transmittance while maintaining sufficient electrical conductivity.
Here, we report an effective approach for transparent Ag nano-mesh prepared by all
water-based solution process. The Ag mesh electrodes were formed by combination
of colloidal Au nanoparticles deposition and silver enhancement. The smallest feature
size of the obtained metal mesh patterns is about 700 nm with a thickness of 30-60
nm. Our Ag nano-mesh exhibit not only excellent electrical conductivity with a sheet
resistance of 70 Ω/sq at a transmittance of 96.2% but also strong adhesion strength
to substrate which is confirmed by peeling off test. The Ag mesh electrodes is applied
to transparent heater which is able to heat up to 250 ℃ at 7 V. Through this study,
high performance transparent electrodes with Ag mesh structures are realized by simple,
environmentally benign, and low cost process.

(14:30-14:45)

1O8-10 염정희
(15:55-16:10)
Thermoresponsive Smart Colorimetric Patches Based on the Plasmonic Nanoparticlesdecorated Responsive Polymer Microgels

김재현, 이기라 , Stefano Sacanna , 오준석 성균관대학교; Newyork University
A simple yet versatile solution-based process to produce colloidal silica hexapods
is developed in which various shapes of silica rods are grown on the faces of cubes
in a controlled manner. In the presence of hematite cubic particles, water droplets
nucleate on the surface of hematite by phase separation in pentanol. By adjusting the
water concentration, six droplets can form on each face of the hematite cube. Silica
precursor is then administered into the system which gradually diffuses into the water
droplets through the oil phase. Within the droplets, hydrolysis and condensation of
the precursors take place. As a result, silica hexapods on a magnetic hematite cubic
seed are produced. When organosilane precursor is added together, pancake-like
hexapods are formed due to the reduction of interfacial tension. These colloidal hexapods
can further be utilized as new building blocks for self-assembly for constructing functional
materials.

염정희, 최아영, Ravi Shanker, 김민수, 고현협 UNIST
Colorimetric sensors are researched in industrial and medical fields due to the direct
and simple detection of external stimuli. Here, we report flexible and thermoresponsive
colorimetric patches incorporating plasmonic microgels by decorating gold nanoparticles
(AuNPs) on poly(isopropylacrylamide) (PNIPAM) microgels and embedding them in a
flexible hydrogel film. The smart colorimetric patches exhibit large and quick extinction
peak shifts (176 nm in 1-5 s) due to the thermoresponsive plasmon resonance from
individual to coupled AuNPs on PNIPAM microgels. Also, array patches are demonstrated
by tuning the transition temperature (25‒40 ℃), so that it is possible to visualize the
temperature of curved surface with different color pattern in 0.2 ℃ resolution. For
applications, large-area patch (10×4 cm2) is available to provide temperature mapping
of specific shape, and hand-shaped actuator can show sequential changes of plasmonic
colors of finger tips and bending as temperature changes.

1O8-6 이재원
(14:55-15:10)
Antifreeze Protein Inspired Gold Colloids as Facile and Highly Active Artificial Antifreeze
Material

1O8-11 김세정
(16:20-16:35)
Hydrogels with an Embossed Surface: An All-in-one Platform for Mass Production
of Size-controlled Multicellular 3D Spheroids of Human Adipose Derived Stem Cells
(hADSCs) and Their Application in 3D Printing

1O8-5 김재현
Monodisperse Magnetic Silica Hexapods
†

1

1

1

1

1

2,†

1

1

2

이재원, 이상엽 , 임동권 , 안동준 , 이승우 성균관대학교; 고려대학교; 성균관대학교/
고려대학교
Since the first discovery of antifreeze proteins (AFP) which control the growth of ice
in the living organisms, lots of efforts have been made for transferring their functions
to synthetic analogues. However, the function of the artificial antifreeze materials has
been compromised due to the low activity and complicate synthetic route. In this work,
we demonstrate that highly active artificial antifreeze material can be fabricated by
simple conjugation of poly-threonine on gold colloids as an AFP mimic. By benefiting
from rigid surfaces of gold colloids, ice binding sites (IBS) with large area are form
and thereby ice recrystallization inhibition (IRI) activity was induced at nanomolar
concentration. Additionally, when cubic gold colloids are used as scaffold, they exhibit
IRI activity even at sub-nanomolar concentration which shed the insight on the effect
of IBS area. Altogether, our work convincingly paves a facile design route toward high
functioning artificial antifreeze material.

1O8-7 김용우
(15:10-15:25)
Non-Swellable, Cytocompatible, pHEMA-Alginate Hydrogels with High Stiffness and
Toughness
김용우, 선정윤† 서울대학교
Engineering hydrogels have rarely possessed both high stiffness and toughness, because
compliant hydrogels usually become brittle when excess crosslinker is added to make
the gel stiff. Furthermore, conventional hydrogels usually swell under physiological
conditions, weakening their mechanical properties. We designed a non-swellable
hydrogel with high stiffness and toughness by interpenetrating covalently and ionically
crosslinked networks. The stiffness is enhanced by utilizing ionic crosslinking sites
fully, and the toughness is enhanced by adopting synergistic effects between
energy-dissipation by ionic networks and crack-bridging by covalent networks.

†

김세정, 이상민, 신흥수† 한양대학교
Stem cell spheroid cultures using conventional methods including spinner flask or low
attachment plate have limitations that mass production and size control of spheroids
are impossible. Therefore, many studies tried to overcome those limitations by using
patterned hydrogels which are composed of agarose, polyethylene glycol, etc. However,
it has a drawback that accessibility is inferior due to their complex platform construction
process. Thus, we developed hydrogel embossing technique for easy fabrication and
culture of human adipose derived stem cell (hADSC) spheroids by using commercially
available sandpaper. It was confirmed that irregular surface protrusions of hydrogel
keep the narrow size distribution of the hADSC spheroids. Furthermore, we could utilize
the hADSC spheroids from hydrogels with embossed surface for 3D bioprinting. Our
results showed that hydrogel embossing technique can be an effective tool for stem
cell spheroid culture.

1O8-12 장영진
(16:35-16:50)
Metal Organic Frameworks in a Blended Polythiophene Hybrid Film with SurfaceMediated Vertical Phase Separation for the Fabrication of a Highly Sensitive Humidity
Sensor
장영진, 권은혜, 박영돈† 인천대학교
A facile, reliable, highly sensitive poly(3-hexylthiophene-2,5-diyl) (P3HT)-based
humidity sensor was developed by introducing metal organic frameworks (MOFs),
HKUST-1, into the semiconducting layer. HKUST-1 displayed an excellent ability to capture
water molecules, thereby generating and attracting charge carriers derived from water
molecules present in the active layer. The HKUST-1/P3HT hybrid film showed excellent
device sensitivity with an enhanced electrical current and a threshold voltage shift
as a function of the relative humidity due to the superior gas capture properties and
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the porosity of HKUST-1. The surface energy of the substrate altered the distribution
and location of HKUST-1 in the active layer, which improved the sensitivity of the hydrophilic
surface. A dynamic gas sensing test revealed a reliable and stable performance with
fast response/recovery times. The introduction of MOFs provide a facile method of
improving gas sensor technologies based on OTFTs.

1O8-13 신현오
(16:50-17:05)
Surface State-mediated Charge Transfer of Cs 2SnI6 and Its Application in Dyesensitized Solar Cells
†

신현오, 권태혁 UNIST
Cs2SnI6 has emerged as a promising lead-free perovskite in the optoelectronics field,
however, its charge transfer kinetics remain unclear. Here, we report the charge transfer
mechanism of Cs2SnI6 via its surface state. Specifically, charge transfer through the
surface state of Cs2SnI6 and its subsequent surface state charging are demonstrated
by cyclic voltammetry and Mott–Schottky measurements, respectively. Because it is
expected that the surface state of Cs2SnI6 is capable of regenerating oxidized organic
dyes, a Cs2SnI6-based regenerator is developed for a dye-sensitized solar cell.
Consequently, Cs2SnI6 shows efficient charge transfer with a thermodynamically favorable
highest occupied molecular orbital of the dyes, achieving a 79% enhancement in the
photocurrent density compared with that of a conventional liquid electrolyte. Our results
suggest that the surface state of Cs2SnI6 is the main charge transfer pathway and should
be considered in designs of Cs2SnI6-based devices.

1O8-14 김영훈
(17:05-17:20)
Electrochromic Capacitive Windows Through Charge Balancing of Conjugated
Polymer Layers
†

김영훈, 한민수, 김진보, 김은경 연세대학교
The electrochromic displays (ECDs) are able to modulate their optical transmittance

by applied voltage. Their energy saving features such as low-power consumption, and
excellent optical memory effect enable them to provide as smart windows. Recently,
we have investigated poly(3,4-propylenedioxythiophene) derivatives (PRs) to achieve
high color contrast and bistability. Further, precise control on the potential at electrodes
afforded high stability, and low-power consumption. Through the relationship on the
thickness and the potential at each electrode, we could design a charge transfer
mechanism. This mechanism was applied on the electrochemical capacitors along with
high energy density and power density. The energy stored in ECDs could be transferred
to the other electronics. In this process, the remaining energy in the ECDs could be
confirmed by their color. For the future, this strategy presents a new path to achieve
various electrochemical devices for multiple functions.

1O8-15 박현진
(17:20-17:35)
Flexible and Reliable Organic Field-Effect Transistors Using Low-Temperature SolutionProcessed Polyimide Gate Dielectrics
1

1

†

1

1

박현진, 유성미 , 이미혜 , 김윤호 , 정성준 포항공과대학교; 한국화학연구원
Polyimide (PI) has been widely used as a gate dielectric due to its remarkable thermal
stability, chemical resistance and mechanical flexibility. However, the high processing
temperature and high surface energy of the PI gate dielectrics hinder the realization
of flexible and reliable electronic applications at low cost. Here, we demonstrate a
low-temperature solution-processed organic field-effect transistor (OFET) using a fully
imidized soluble PI gate dielectric. The low temperature processability of soluble PI
gate dielectrics is confirmed by investigating the effect of annealing temperature on
the dielectric properties and the electrical characteristics. By blending 6,13-Bis
(triisopropylsilylethynyl)pentacene with polystyrene, the reliability of OFET has been
considerably enhanced while maintaining high device performance. As a result, OFETs
can be integrated with ultrathin parylene substrates and exhibit excellent flexibility without
degrading device performance.

대학원생 구두발표 (I)
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Organizer: 김종복 (금오공대), 홍진기 (연세대)

1O9-1 임승혁
(13:30-13:45)
Novel In Situ Polymerization of L-lactide with a Homologous Self-Nucleating Agent
1

1,†

1

임승혁, 정영미 , 김수현 고려대학교; 한국과학기술연구원
Polylactide (PLA) is the most commonly used biodegradable polymer for various fields
such as biomedical and renewable industries. Unfortunately, the physical properties
of PLA, such as the strength and crystallinity, are inevitably damaged during the molding
process due to the slow crystallization. To overcome this limitation, a novel method
for the in situ self-nucleating (ISN-) polymerization of L-lactide is developed. This
strategy results in the simultaneous polymerization and self-nucleation of L-lactide
crystallites upon addition of a self-nucleating agent. The results show that ISN-PLA
experiences an acceleration effect on the crystallization with sc-PLA as the nucleating
agent. The ISN-polymerization of L-lactide can save considerable time and cost by
using the one-pot process composed of both polymerization and self-nucleation. This
study suggests a novel strategy for manufacturing industrial products with high strength
and crystallinity based on PLA as a promising biopolymer.

1O9-2 정진관
(13:45-14:00)
Diffusion Mechanism of Freestanding Thin Polymer Film Embedded with Nanoparticles
정진관, 성봉준† 서강대학교 화학과
Thin polymer film embedded with nanoparticles (NPs) received attention due to its
applicability in various fields. Because the diffusion of NPs in film may enhance the
patterning stability and wetting behavior, the NP transport has been an issue of interest.
For example, AuPS NPs diffusion determines the morphology evolution kinetics in PMMA
films. It still remains unclear at a molecular level how NPs would diffuse in films. In
this study, we investigate the diffusion mechanism of NPs in freestanding thin polymer
films by employing molecular dynamics simulations and generic coarse-grained
models.We find that a spatial distribution of NPs depends on the size and intermolecular
interactions of NPs. NPs, of a large diameter with attractive intermolecular interactions,
reside at the film center and diffuse slowly. Small NPs, on the other hand, stay at the
interfacial region and diffuse quickly. This spatial dependence of NP diffusion might
relate to the glass transition of the film.

1O9-3 박찬형
(14:00-14:15)
Star Polymer-assembled Membranes for Desalination and Water Treatment
박찬형, 전성권, 박상희, 김달용, 방준하, 이정현† 고려대학교
Star polymers possess unique three-dimensional globular architectures with multiple
linear arms having the high density of active functional groups. We employed the star
polymer as a new building block material to fabricate thin film composite (TFC) membranes
for desalination and water treatment. We synthesized a star polymer with the high density
of terminal amine groups via atomic transfer radical polymerization, followed by amine
end-functionalization. The prepared amine-functionalized star polymers were assembled
into TFC membranes via the interfacial polymerization process. The star polymerassembled membranes exhibited nanofiltration and reverse osmosis grade separation
performance with high water permeance and salt rejection as well as the excellent
antifouling property. Star polymers provide a new material platform for the design of
multifunctional films, coatings, surfaces and membranes for water, energy and
environment applications.
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1O9-4 이장건
(14:15-14:30)
Malleable Thermal Stiffening Plastic Composites for Realizing High Filler Shear
Alignment and High Thermal Conductivity
이장건, 김채빈, 고문주† 한국과학기술연구원
고분자 복합재료에서 높은 열전도도를 구현하기 위해서는 비교적 저함량에서도 효과적인 filler들
의 network 형성이 필수적이다. 이를 위해서 기존에는 filler의 높은 분산도, 외부의 힘을 이용한
filler의 배향도 향상 연구 등이 진행되어 왔지만, filler의 계면 제어와 공정상 높은 에너지가
필요해 산업적 적용이 어려웠다. 본 연구에서는 열에 의해 강성이 증가되는 동역학적 거동을
보이며 가소성을 확보한 신규 고분자를 개발하여, 복합소재 제조공정에서 발생하는 전단응력만으
로 filler의 높은 배향도를 얻었으며 이로부터 28 W/mK의 높은 열전도도를 갖는 복합소재
제조에 성공하였다. 개발된 연구의 결과는 수지의 동역학적, 열적 특성을 이용하여 간단히
filler를 고배향화 할 수 있어 다양한 기능성 복합소재 제조로의 응용이 기대 된다.

1O9-5 오민준
(14:30-14:45)
Graphene Bubble Based Plesiohedral Cellular Network for Ultralight, Strong, and
Superelastic Materials
1

2

2

3

4

오민준, 여선주 , 전현민, 이민환 , 배중건 , 김예슬, 박경진, 이승우 , Daeyeon Lee , 원병묵,
이원보2, 권석준1, 유필진† 성균관대학교; 1KIST; 2서울대학교; 3고려대학교; 4University
of Pennsylvania
The organization of well-controlled three-dimensional (3D) structures from individual
building blocks such as graphene nanosheet or carbon nanotube has scientific and
technological importance since it can impart advanced physical properties compared
to their bulk counterparts. In particular, for a number of practical applications including
electrode, supercapacitor, sensor, fluid absorber, energy damping, thermal insulator
and catalysis, it is essential to fabricate well-defined 3D graphene structures with high
surface area. While progress toward creation 3D porous graphene materials, previous
efforts have placed severe restrictions on their wide-spread utilization because it is
hard to create regularized and ordered structures with controlled dimensions, shapes,
and morphologies. To overcome these challenges, multiphasic fluid mixtures such as
emulsions droplets and bubbles have been investigated as alternative templates for
generating well-defined 3D structures.

1O9-6 박강호
(14:55-15:10)
Large-area, Planar Ordering of High-resolution Dendrimer Cylinders by High Aspect
Ratio Line Patterns
박강호, 정우빈, 권기옥, Oleg D. Lavrentovich1, 정희태† KAIST; 1Kent State University
Directed self-assembly (DSA) of soft materials has been received considerable attention
to produce periodic nanostructures. Among soft materials that can be controlled by
DSA techniques, supramolecular structures are attractive because they have small feature
size (2-10 nm), various chemical functionalities, and fast stabilization time (~mins) to
self-assembly. This study demonstrates continuous and planar alignment of supramolecular
structures, especially dendrimer cylinders, over large-area with DSA techniques. Planar
ordering of dendrimer cylinders that have small feature size (~4.75 nm) was generated
over large-area by topological patterns with high resolution (~20 nm) and high aspect
ratio (＞10). According to the experimental and theoretical studies, physical surface
anchoring and geometrical anchoring affected to the alignment direction of dendrimer
cylinders. These approaches exhibit the significant steps to develop sub-5 nm
nanostructures based on DSA of supramolecules.
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1O9-7 조희재
Development of RTV Rubber-based Anti-icing Coating Material

(15:10-15:25)

조희재, 김유섭, 이경익1, 한상철2, 이수열†, 정용찬2 충남대학교; 1삼화페인트공업; 2한국전력
공사 전력연구원
국내외 혹한지역에 노출된 ACSR 케이블의 표면에는 수분을 함유한 눈이 착설되고, 대기 중에
존재하는 과냉각된 수분이 강한 기류를 타고 부착되게 되면 착빙현상이 가속화된다. ACSR
케이블에 부착된 큰 빙설은 겔러핑, 슬릿점핑 등의 합선 및 단락 사고를 초래하며, 빙설해로
인한 정전사고는 전기 품질 저하와 광범위한 영향성 때문에 이에 대한 대응 및 예방기술이
요구되고 있다. 본 연구에서는 ACSR 케이블의 주요 소재인 알루미늄 합금에 발수 특성을 갖는
결빙방지 코팅소재를 적용함으로써 표면을 개질하였고, 코팅막에 대한 결빙강도, 기계적 특성,
내후성 및 내구성 평가를 진행하였다. 결빙방지 코팅소재는 RTV 실리콘 고무와 RTV 폴리우레탄
고무를 대상으로 하였으며, 결빙강도와 밀접하게 연관되어 있는 도막의 가교밀도, 탄성계수,
표면에너지, 조도를 조절함으로써 원 소재 알루미늄 대비 약 10배 낮은 결빙강도를 가지는
소재를 개발하였다. 또한 국내 및 해외에서 상용화되어 판매되고 있는 소수성·초소수성 결빙방지
코팅소재와의 특성 비교평가를 통하여 본 연구에서 개발한 소재의 적합성 및 우수성을 확인하였다.

1O9-8 김유섭
(15:25-15:40)
Development of anti-adhesive and decontaminated coating material
김유섭, 조희재, 이수열, 정용찬1, 한상철1,†, 이경익2 충남대학교; 1한국전력공사 전력연구원;
2
삼화페인트공업(주)
다양한 도시 개발이 진행됨에 따라 안정적인 전력 공급을 위해 지상 배전함이 설치되고 있다.
이러한 지상 배전함에 상업 광고용 포스터, 전단지 등이 무단으로 부착되어 도시의 미관을
저해시키고 있으며, 원상복구 민원이 증가하고 있다. 이를 해결하기 위해 여러 기관에서는
부착 방지용 코팅 도료의 연구개발이 진행되고 있지만, 현장 적용시 만족스럽지 못한 결과를
가져오고 있다. 또한 근래에는 부착방지뿐만 아니라 내오염성(카본, 빗물, 낙서 등)까지 겸비한
제품을 선호하고 있기 때문에, 다양한 요구를 충족시킬 수 있는 소재의 개발이 요구된다. 본
연구에서는 위와 같은 문제를 해결하기 위해 우레탄과 표면장력이 낮은 실리콘 첨가제를 이용하여
우수한 도장성, 도막경도, 내후성, 상온경화가 가능한 부착방지 코팅소재를 개발하였으며, 오염입
자가 도막 속으로 침투하는 것을 방지하기 위해 도막경도를 더욱 높일 수 있는 방안을 강구함으로써,
내오염성을 겸비한 코팅소재를 개발했다.

1O9-9 박소현
(15:40-15:55)
Polysaccharide-based anti-bacterial Coating for Surface Modification of Medical
Devices
†

박소현, 홍진기 연세대학교
The versatile medical coatings in the biomedical field alleviates patient pain and economic
burdens. Layer-by-layer (LbL) assembly is an excellent coating technique for medical
materials in that a coating can be prepared using various materials, regardless of the
size and shape of the substrate. In this study, we fabricated polysaccharide-based
multilayer films using carboxymethyl cellulose and chitosan as materials for LbL assembly.
Furthermore, by introducing chemical crosslinking into the assembled multilayered film,
the coating was given superhydrophilicity with antibacterial effect. This coating not
only exhibited excellent stability in various acidic and enzymatic environments, but
also served as a drug delivery carrier. We applied this coating to dental and ophthalmic
materials and performed various experiments and analyzes for practical use. We attempted
to accumulate datasets for our nano-coating design and to develop sophisticated methods
to assess nanoscale changes.

1O9-10 최진웅
(16:05-16:20)
Influence of Residual Alkyne Groups on Ring-Opening Metathesis Ploymerization
after Copper(I)-Catalyzed Alkyne-Azide Cylcoaddition Click Reaction
1

†

1

최진웅, 김현주, 문준수, 김정곤 , 방준하 고려대학교; 전북대학교
Bottlebrush polymers (BBPs) consist of a linear backbone and grafted side-chains.
The high branch-to-backbone ratio in these systems causes BBPs to adopt different
conformational behavior compared to linear polymers, making them a topic of interest.
The most widely used synthetic method for BBPs is the ring-opening metathesis
polymerization (ROMP) of macromonomers. Typically, macromonomers are clicked to
a norbornene moiety via Cu-catalyzed alkyne-azide cylcoaddition (CuAAC) click reaction.
We observed that ROMP was disrupted by residual norbornene (NB)-alkyne from the
CuAAC. A very small amount of NB-alkyne, which is not removed by precipitation,
has a detrimental effect on ROMP conversion. We observed that the conversion dramatically
increased when NB-alkyne was removed through an additional purification process
and have identified changes in ROMP conversion depending on the amount of residual NBalkyne through two types of macromonomers, NB-polystyrene and NB-poly(butyl acrylate).

1O9-11 강영권
(16:20-16:35)
Facile In-situ Polymerization of Thermotropic Liquid Crystalline Polymers as Thermally
Conductive Matrix Materials
†

강영권, 김봉기 건국대학교
Although thermally conductive composites that can efficiently dissipate the heat generated
from electronic devices are in high demand, most neat polymers used as matrix materials
are problematic because they have poor thermal conductivities. The low thermal

conductivity of polymeric materials is caused by structural defects; therefore, it can
be improved by increasing the orientational regularity of the polymer chains. Here,
main-chain liquid crystalline polymers (LCPs) were designed and synthesized to
investigate the effects of liquid crystallinity-induced structural regularity on the thermal
conductivity of the polymers. The designed polymers exhibited thermotropic liquid
crystalline characteristics, and the polymer with longer spacers between the rigid
segments showed relatively higher thermal conductivity exceeding 0.5 W ․ m-1․ K-1 after
sample preparation by injection molding.

1O9-12 김영식
(16:35-16:50)
Order to Disorder Transition Behavior of Block Copolymer Thin Films and Thickness
Dependence
1

2

1

†

1

2

김영식, 용대성 , 안형주 , 김재업 , 류두열 연세대학교; UNIST; 포항가속기연구소
We investigated thickness dependence on the phase transition behavior in cylinderand lamella-forming polystyrene-b-poly(2-vinylpyridine) (PS-b-P2VP) films. An
asymmetric wetting condition generates cylindrical and lamellar microdomains oriented
parallel to the substrate. We evaluated the thickness dependent phase transition as
a function of film thickness using ex-situ grazing incidence small-angle x-ray scattering
(GISAXS). The order to disorder transition temperature (TODT) remarkably increases as
the film thickness decreases less than a critical thickness above which the TODT of
the films are independent film thickness. Our numerical calculation utilizing integral
version of self-consistent field theory (SCFT) is qualitatively consistent with the
experimental results displaying an increase in TODT of the BCP films.

1O9-13 김진성
(16:50-17:05)
Domain Structures of Poly(3-dodecylthiophene)-based Block Copolymers Depend
on Regioregularity
김진성, 한정훈, 김영권, 박현정, Jonathan P. Coote1, Gila E. Stein1, 김범준† 한국과학기술원;
1
University of Tennessee, Knoxville
Phase separation of conjugated–amorphous block copolymers (BCPs) is mainly
determined by interplay between Flory–Huggins interaction (χ), liquid crystalline (LC)
interaction and crystallization. In particular, the strong LC interaction and crystallization
can provide morphological richness, but often suppress the formation of ordered domains.
Therefore, tuning the LC and crystalline behavior can be a key to form desirable
nanostructures of conjugated–amorphous BCPs. Here, we studied morphologies of
poly(3-dodecylthiophene)-block-poly(2-vinylpyridine) (P3DDT-b-P2VP) depending
on regioregularity (RR), which determines the LC and crystalline behavior of conjugated
polymer. Above the melting temperature, we observed a clear transition in domain spacing
of ordered structures as the RR decreased from 94% to 85%. This could be attributed
to a change in chain-packing configuration due to the reduction in LC interaction.

1O9-14 조승완
(17:05-17:20)
Tailoring Nanoporous Structures via Asymmetric PS-PLA Brush Random Copolymers
†

조승완, 안석균 부산대학교
Bottlebrush copolymers has received a considerable attention recently because of their
unique characteristics. While most of recent work has focused on the bottlebrush
copolymers comprising symmetric length of side chains, only a few studies have been
reported on the bottlebrush copolymer with asymmetric length of side chains. To expand
the potential applications, a systematic synthesis of bottlebrush copolymers and overall
investigation on their morphologies are required. In this work, we synthesized a series
of well-defined brush random copolymers where short PS and long PLA side chains
are statistically grafted to a polynorbornene backbone. By adjusting the feed ratio of
PS and PLA macromonomers, brush random copolymers having a variety of composition
were prepared. The selective removal of PLA from these brush random copolymers
produced nanoporous structures with tailored porosity and pore sizes, which was largely
dictated by the initial composition of brush random copolymers.

1O9-15 이종혁
(17:20-17:35)
Curvature-morphing of Glassy Polymers by Localized Photothermal Heating
이종혁, 최준찬1, 이재원1, 김학린1, 위정재† 인하대학교; 1경북대학교
Recently, shape-reconfigurable materials have received large attention for contactless
shape-morphing by external stimuli. In particular, ink-patterned 2D pre-stretched
polymer sheets are attractive for photothermal shape-morphing into 3D architectures.
Upon exposure to near infrared light, localized photothermal heating at patterned areas
results in programmable shrinkage of polymer sheets by operating as a hinge. To date,
most studies focused on architecture of 3D geometry of glassy polymers via linear
hinge patterns. Realization of complex 3D construction requires generation of curvature
while linear patterns require complicated design and analysis to predict the 3D actuation.
Herein, we report a simple strategy for curvature generation toward complicated 3D
construction by introduction of radial patterns. We will discuss quantitative evaluation
of pattern effectiveness and FEM simulation.
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1O10-1 민지홍
(13:30-13:45)
Fabrication of the Grooved Conductive Scaffold Based on the Fiber-templated
Technique for Neural Regeneration
민지홍, 김민수, 이재상, 고원건† 연세대학교

In this study, A surface grooved conductive scaffold was fabricated by forming aligned
grooves to the surface of poly(lactic-co-glycoic acid) (PLGA) scaffold and by coating
the poly(pyrrole) conductive polymer. For peripheral nerve regeneration, it is necessary
to provide a similar environment in which neurons can grow well to connect damaged
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nerves. To provide grooves on the surface, poly(vinyl pyrolidone) (PVP) was prepared
by electrospinning with aligned fibers, which were then melted in the surface of PLGA
scaffold. In addition, optimal conditions for coating the conductive polymer, polypyrrole,
on the surface of scaffold were secured and electrical stimulation was optimized. It
is expected that this scaffold can be applied to regenerate the nerve tissues naturally
in the area of tissue engineering.

1O10-2 김윤석
(13:45-14:00)
ROS-responsive Thioether-based Polymers for Cancer-targeted Therapy
김윤석, 김수민1, 심민석2,† 인천대학교 생명 나노바이오공학; 1가톨릭대학교 약학대학; 2인천
대학교
Piperlongumine (PL) has attracted attention for promising pro-oxidant anticancer agent
that can induce increase in intracellular reactive oxygen species (ROS). PL exhibits
cancer-specific cytotoxicity via enhancement of intracellular ROS concentration in cancer
cells, However, its poor solubility in aqueous solution is a critical drawback to compromise
its therapeutic efficacy. To overcome this, we developed low-toxic ROS-responsive
thioether-bearing polymer (TEP) to effectively deliver PL to cancer cells. TEP bears
ROS-sensitive sulfide and ester groups. TEP successfully formed nanoparticles
encapsulating PL (PL-TEP NPs). Importantly, PL-TEP NPs revealed superior cytotoxicity
in human breast cancer cells (MCF-7) over normal human dermal fibroblast cells (hDFB).
This study demonstrates that TEP-based nanoparticles are effective and low-toxic
ROS-responsive drug carriers for hydrophobic PL, and PL-TEP NPs have high potential
for cancer-specific pro-oxidant therapy.

1O10-3 이채연
(14:00-14:15)
Protein Nanocapsules by Enzymatic Removal of a Polymer Template
이채연, 황아란, Leeja Jose, 박지현1, 송재광1, 백현종† 부산대학교; 1한국화학연구원
Protein nanocapsules are potentially useful as functional nanocarriers because of their
hollow structures, high biocompatibilies, and the intrinsic activity of their protein
constituents. However, developing a facile method for the preparation of protein
nanocapsules that retain their protein activity has been challenging. Here we describe
the preparation of protein nanocapsules through the enzymatic removal of polymer
templates. Nickel(II) nitrilotriacetic acid-end-functionalized poly(lactic acid) was
introduced as a polymeric template to immobilize hexa-histidine-tagged green
fluorescence proteins with consistent orientation. Following protein cross-linking and
core-degradation, AFM and NMR study indicated the formation of protein hollow structures.
We also confirmed the orientation control and the activity preservation of the protein
after capsule preparation.

1O10-4 신명수
(14:15-14:30)
Stretchable Separator Membrane via Phase separation for Deformable Energy Storage
Devices
신명수, 송우진, 유승민1, 박수진2,† 울산과학기술원; 1울산과학대학교; 2포항공과대학교
To date, various approaches have been reported for replacing rigid components of
typical batteries with elastic materials. Little attention, however, is paid to stretchable
separator membranes that can not only prevent internal short circuit but also provide
an ionic conducting pathway between electrodes under physical deformation. Herein,
a poly(styrene-b-butadiene-b-styrene) block copolymer-based stretchable separator
membrane was fabricated by the nonsolvent-induced phase separation (NIPS). The
various mechanical properties and porous structures can be obtained by using different
polymer concentration and tuning the affinity among major components of NIPS. The
stretchable separator membrane exhibited a high stretchability of around 270% strain
and porous structure having porosity of 61%. Thus, its potential application as stretchable
separator membrane for deformable energy devices was demonstrated by applying
to organic/aqueous electrolyte based rechargeable lithium-ion batteries.

1O10-5 최승영
(14:30-14:45)
Highly Conductive and Alkaline-stable Nanocomposite Membrane for Anion Exchange
Membrane Fuel Cell
최승영, 이희우† 서강대학교
To improve conductivity and alkaline stability of anion exchange membrane (AEM), we
prepared novel nanocomposite membranes based on FAA-3 with trimethyl aminated
octaphenyl polyhedral oligomeric silsesquioxane (TMA-POSS). Nanoscale TMA-POSS
(1~2 nm) was distributed inside a nanochannel of FAA-3 matrix, and provided additional
anion source for increased conductivity. Moreover, TMA-POSS facilitated more absorption
of water, leading to increased size of nanochannel up to 10% by SAXS. In consequence,
the anion conductivity of nanocomposite membranes increased up to 17% at 80 ℃/100%
RH. However, the anion conductivity decreased gradually above 3 wt% concentration
even though it possessed larger nanochannel size, which was highly related to the
aggregation of nanoparticles. In addition, we designed TMA-POSS to contain bulky
phenyl group near to cation, thereby creating a steric hindrance effect. Therefore,
nanocomposite membranes retained 90.4% conductivity after alkaline stability test.

1O10-6 이세훈
(14:55-15:10)
Synthesis of Conducting Polymer Intercalated Vanadate Nanofibers Using a Sonochemical
Method and Their High Pseudocapacitive Performance
†

이세훈, 박창용, 임승순, 안희준 한양대학교
Vanadium oxides have been interested in electrochemical applications because of their
low cost, intercalation property and effective electronic properties. However, the
complicate synthesis process and low electronic conductivity of the vanadium oxides
limit their application in energy storage. In this study, we introduce a facile and efficient
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sonochemical method to synthesize PEDOT-intercalated ammonium vanadate nanofiber
composites (S-EANVF). The ammonium vanadate nanofiber (S-AVNF) and S-EAVNF
were synthesized in 30 min and 3 hrs, respectively by using the sonochemical method.
The S-EANVF exhibits improved electrical conductivity owing to the intercalated PEDOT
molecules. The interplanar lattice space is expanded by the insertion of the PEDOT,
which can facilitate the access of K+ ions into bulk lattice of vanadate. The combination
of 1D-nanostructuring, lattice expansion and electrical conductivity enhancement results
the highly improved pseudocapacitive performances.

1O10-7 김종빈
(15:10-15:25)
Reconfigurable Capsule Resonator containing Cholesteric Liquid Crystals
이상석, 김종빈, 김윤호1, 김신현† 한국과학기술원; 1한국화학연구원
Periodic modulation of directors of cholesteric liquid crystals (CLCs) arises a photonic
band-gap. Near the photonic band edge group velocity of photon approaches zero,
and the local density of state of the photon is sharply enhanced. These effects make
it possible to get the effective gain and amplification for laser. The CLCs are promising
as the tunable organic laser resonator. However liquid state of CLC is vulnerable to
pressure, therefore encapsulation is needed to ensure the structural stability. Here,
we encapsulate CLCs with triple-emulsion generated by microfluidics to design a
capsule-type laser resonator. The CLCs are encapsulated by aqueous inner shell and
elastomer shell. The aqueous inner shell helps alignment of helical axes to have radial
configuration and elastomer shell provides reconfigurable characteristics. The
reconfigurable feature allows control of direction of lasing depending on deformed shape
of the capsule.

1O10-8 최준환
(15:25-15:40)
Vapor-phase Synthesis of High- k, Ultrathin Polymer Gate Insulator for Low-power
Thin-film Transistor
†

최준환, 주문규, 박관용, 임성갑 KAIST
A series of high-k, ultrathin copolymer gate dielectrics were synthesized from
2-cyanoethyl acrylate (CEA) and di(ethylene glycol) divinyl ether (DEGDVE) monomers
via initiated chemical vapor deposition (iCVD) method. The highly polar cyanide functional
group in the CEA is responsible for the enhanced dielectric constant and the excellent
dielectric strength was achieved by the incorporation of DEGDVE crosslinker. The
copolymer film with the optimized composition showed a dielectric constant higher than
6 and extremely low leakage current densities even with 20 nm thickness. Highperformance organic thin-film transistors (OTFTs) and oxide TFTs which showed
hysteresis-free transfer characteristics with an operating voltage less than 3 V were
demonstrated with this high-k polymer dielectric. Furthermore, the flexible OTFTs retained
their ideal TFT characteristics and low leakage current up to 2% applied tensile strain,
which is one of the most flexible OTFTs reported to date.

1O10-9 오재택
(15:40-15:55)
Water-resistant Silver Bismuth Sulfide Film for Solution-Processable Thin Film Solar
Cells
오재택, 최효성† 한양대학교
AgBiS2 nanocrystal is the promising material for colloidal eco-friendly solar cell. The
result from theoretical calculation showed AgBiS2 has water resistant nature. We confirmed
this property by measuring X-ray diffraction spectroscopy (XRD) and X-ray photon
spectroscopy (XPS). To evaluate its water resistance in real device, we fabricated solar
cell by using AgBiS2 as the light harvesting layer. In device fabrication, we compared
water treated AgBiS2 film with non-treated one. The device including water treated
AgBiS2 film showed comparable power conversion efficiency of 5.70% to that of the
control device, 5.75%. Finally, through theoretical and practical experiments, we found
that AgBiS2 film have a water-resistance as a candidate for stable next generation
solar cell.

1O10-10 권나경
(16:05-16:20)
Enhanced Mechanical Properties of Polymer Nanocomposites Using DopamineModified Polymers at Nanoparticle Surfaces in Very Low Molecular Weight Polymers
권나경, 김소연† 울산과학기술원
While incorporation of nanoparticles (nanofillers) into polymer matrices is well-known
as one of the methods to improve the mechanical properties of polymers, it is still
challenged to enhance mechanical properties in very low molecular weight polymers
like as those in high molecular weight. Here, we report the dramatically enhanced
mechanical properties of very low and unentangled poly(ethylene glycol) (PEG) can
be obtained by employing the dopamine-modified PEG (DOPA-mPEG) brush polymers
as a physical grafting agent on silica nanoparticle surfaces. We found DOPA-mPEG
grafting on silica surface can i) increase effective particle volume of particles in PEG
matrix, ii) form suprastructures with particle aggregations, and ii) enhance the shear
5
modulus of PEG by a factor of 10 at an appropriate surface grafting density. Extensive
small-angle X-ray scattering, and oscillatory shear experiments were performed to
investigate the detailed microstructure and rheological properties.

1O10-11 조치형
(16:20-16:35)
The Influence of Oil Penetration on Physical and Chemical Properties of Carbon Fiber
Reinforced Polymer
조치형, 손인태, 문기태, 이은비, 이준협† 명지대학교
This study synthetically analyzes the adverse effects of microscale oil penetration on
carbon fiber-reinforced plastic (CFRP) composites, and offers material parameter and
processing condition for the improved oil-proof performance of CFRP composites. The
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CFRP composites were confirmed to have low mechanical properties when oil was
impregnated at high temperatures because microscale oil absorption occurred on the
surface of the epoxy polymer composite. Therefore, a high resin content and high heat
curing conversion of epoxy polymer could reduce the oil absorption and tensile strength
reduction of CFRP composite. The relationship between oil absorption and the resulting
changes in the CFRP composite will help to address the associated problems and facilitate
the application of CFRP composites in the automotive and aerospace industries.

1O10-12 박재훈
(16:35-16:50)
Wafer-scale One-dimensional Microwire Arrays Fabricated via Evaporative Assembly
and Their Applications
†

박재훈, 조정호 성균관대학교
One-dimensional (1D) nano/microwires have attracted significant attention as promising
building blocks for various electronic and optical device applications. The integration
of these elements into functional device networks with controlled alignment and density
presents a significant challenge for practical device applications. Here, we demonstrated
the fabrication of wafer-scale microwire field-effect transistor (FET) and pn heterojunction
diode arrays based on well-aligned inorganic semiconductor microwires (indiumgallium-zinc-oxide (IGZO)) and organic semiconductor (TIPS-PEN) microwires fabricated
via a simple and large-area evaporative assembly technique. This microwire fabrication
method offers a facile approach to precisely manipulating the channel dimensions of
the electronic devices. The microwire fabrication technique involving evaporative
assembly provided a facile, effective, and reliable method for preparing flexible large-area
electronics.

1O10-13 황은영
(16:50-17:05)
Controlled Clustering of Anisotropic Bimetal-polymer Composite Nanostructures for
Multiplexed Biosensing
1,†

1

황은영, 임동우 Department of Bionanotechnology, Hanyang University; Department
of Bionano Engineering and Bionanotechnology, Hanyang University
Anisotropic inorganic-organic composite nanostructures have unique optical properties
and physicochemical characteristics at each compartment. Especially, surfaceenhanced Raman scattering (SERS) has great potential for biochemical detection with
high sensitivity and multiplexing capabilities. We report herein that anisotropic bimetalpolymer composite nanostructures were formed via oxidation-reduction, and their
directionally clustered architectures composed of bimetal Au-Ag core and poly(aniline)

shell were formed by interparticle coupling via hydrophobic interactions. These clusters
as SERS nanoprobes were used for multiplexing of autoantibodies in the early diagnosis
of rheumatoid arthritis. Sandwich-type immunocomplexes composed of SERS nanoprobes,
the autoantibodies and magnetic beads were formed, and multiplexed detection of the
autoantibodies was achieved. Conclusively, these clustered architectures would be
promising as advanced functional nanoprobes for SERS-based biosensing.

1O10-14 남지혜
(17:05-17:20)
Light trapping by Surface-enhance Raman Scattering Surface Using SiO2 Nanoparticle
in Solution System
†

남지혜, 서춘희, 오창준, 강영종 한양대학교
Surface enhanced Raman scattering (SERS) is a technique used to enhance the weak
Raman signal from a particular molecular species and is a tool for ultra-high sensitivity
analysis. Here we use a new phenomenon to generate liquid-state surface-enhanced
Raman spectroscopy without substrate, using silica nanoparticles as a substrate in
solution and allowing energy to be bound at the particle surface. The Raman scattering
results are in good agreement with the simulation results. Silica nanoparticles can achieve
meaningful additional amplification of signals three times higher than only gold nanorods.

1O10-15 이승주
(17:20-17:35)
One-pot Synthesis of a Zwitterionic Small Molecule Bearing Disulfide Moiety for
Anti-biofouling Macro and Nanoscale Gold Surfaces
1

†

1

이승주, 이원규, 박지호 , 이재승, 서지훈 고려대학교 신소재공학부; 서강대학교 화학과
The goal of this study is to develop a one-pot synthesis of a zwitterionic small molecule
which provides effective anti-biofouling properties on macroscopic and nanoscopic
gold surfaces. To this end, a zwitterionic small molecule was successfully synthesized
by utilizing dipyridyl disulfide in a one-pot method. The coating conditions and stablity
were examined through contact angle measurements, surface plasmon resonance (SPR),
and X-ray photoelectron spectroscopy. The anti-biofouling properties of the coated
gold surface were analyzed by FITC-bovine serum albumin (BSA) test and SPR as
contacting with BSA solution. In addition, the effect of zwitterion-coating on stability
of and protein adsorption on gold nanoparticles were examined through a NaCl stability
test and BSA adsorption test, respectively. As a result, simply synthesized zwitterionic
small molecule effectively enhanced the anti-biofouling properties gold surfaces and
the salt stability of gold nanoparticles.
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2L1-1 이재준

(10:30-11:00)

1990
1993
1995-2001
2001-2003
2004-2015
2016-현재

서울대학교 화학과 (학사)
서울대학교 화학과 (석사)
Case Western Reserve 대학교 화학과 (박사)
California Institute of Technology 화학과 (Post-Doc.)
건국대학교 응용화학과 교수
동국대학교 융합에너지신소재공학과 교수

Hetero Atom Doped Graphene Nanoplatelets and Polymer Composites as Counter
Electrodes for Sensitization Type Solar Cells
이재준†, 유기천1, 김재천1 동국대학교; 1동국대학교 융합에너지신소재공학과
Heteroatoms-doped graphene nanoplateles and conducting polymer-graphene
composites are a potential candidate as a counter electrode (CE) material to replace
the Pt for long-term stability and low-cost fabrication of sensitization type solar cells
including dye-sensitized solar cell (DSSC). Heteroatoms-doped graphene nanoplatelets
(XGnP, X = N, B, halogens etc.) deposited on fluorine-doped SnO2 (FTO)/glass substrates
and their electrocatalytic activities were systematically evaluated for Co(bpy)33+/2+ redox
couple in DSSCs with an organic sensitizer. Additionally, to enhance the low adhesion
capacity of graphene with FTO and low stability, the graphene composite with conducting
polymer materials is was prepared. Different weight percent (%) of GnP was mixed
with PEDOT:PSS (PP), and subsequently dispersed by ultrasonication. The PEDOT:
PSS/GnP (PPG) CE was highly stable with strong adhesion capacity.

2L1-2 스티브 박
2005
2010
2014
2014-2016
2016-현재

(11:00-11:30)
University of Illinois Urbana Champaign 재료공학과
(학사)
Stanford University 재료공학과 (석사)
Stanford University 재료공학과 (박사)
Columbia University 전자과/생명공학과 (Post-Doc.)
한국과학기술원 신소재공학과 조교수

Controlling the Size and Orientation of Small Molecule Organic Semiconductor Crystals
Using Meniscus Guided Solution Shearing for High Performance Organic Thin-film
Transistors
†
스티브 박 한국과학기술원
Here we present solution shearing as a promising technique to generate high quality
organic thin-films for organic transistors. To further enhance crystallinity, the substrate
was patterned with alternation solvent wetting and dewetting regions to limit nucleation

events and impede lateral crystal growth. This resulted in high aligned crystals
2
TIPS-pentacene with mobility as high as 2.7 cm /Vs. Furthermore, we demonstrate that
crystal size of small molecule organic semiconductor can be controlled during solution
shearing by tuning the shape and dimensions of the micropillars on the blade. Increasing
the size and spacing of rectangular pillars increases the crystal size, resulting in higher
thin-film mobility. Finally, we show that solution shearing can be performed on a curved
surface using a curved blade. These demonstrations bring solution shearing closer
to industrial applications and expand its applicability to various printed flexible electronics.

2L1-3 정현수

(11:30-12:00)

2006
2008
2012
2012-2015
2015-현재

연세대학교 화학공학과 (학사)
한국과학기술원 생명화학공학과 (석사)
한국과학기술원 생명화학공학과 (박사)
SK 이노베이션 GT 선임연구원
한국과학기술연구원 선임연구원

Fabrication of High Performance Carbon Nanotube Fiber
정현수†, 이재근, 이동명, 김승민 한국과학기술연구원
Carbon Nanotube fiber (CNTF) is one of the promissing Carbon Nanotube (CNT) assemblies
which can trasnlate remarkable properties of individual CNTs into macroscopic strcture.
Typical methods for producing CNTF include forest spinning, surfactant-based
coagulation spinning, direct spinning and liquid crystalline (LC) spinning. Unfortunately,
property of CNTF to date shows just a few percent of that of idividual CNTs because
many of developed techniques have thier own limitations and sometimes mutually
incompatible. In this talk, the current progress of CNT fiber fabrication methods including
LC spinning and direct spinning at KIST will be introduced. In addition, for the first
time, we demonstrate novel technique which combines LC spinning with the direct spinning
method to fabricate ultralight/strong (4.4 N/tex) and highly conductive (3＞ MS/min)
CNTFs within one-minute processing time.

2L1-4 전남중

(12:00-12:30)

2006
2008
2012
2012-2015
2015-현재

전남대학교 화학과 (학사)
전남대학교 화학과 (석사)
전남대학교 화학과 (박사)
한국화학연구원 광에너지융합소재 (Post-Doc.)
한국화학연구원 선임연구원
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Various Hole-transporting Materials for Highly Efficient Perovskite Solar Cells
†
전남중 한국화학연구원
Current perovskite solar cells (PSCs) intended for commercialization in the near future
require both high efficiency and good long-term stability. Most highly efficient PSCs
utilize an n-type layer of mesoporous titanium dioxide in an n-i-p device configuration,
in which organic conductors are widely used to transport holes into an adjoined metal.
Thus far, a variety of efforts have been devoted to achieve a defect-less perovskite
film with high-quality morphologies to realize reduced loss-in-potential outcomes and
enhanced efficiency levels. Furthermore, it is crucial to finely optimize an energy level
matching between the perovskites and hole-transporting materials (HTMs) for achieving
a better performance. In this presentation, I will talk about the efficient hole-transporting
materials based on pyrene arylamine and spiro-OMeTAD derivatives. Our results showed
that chemical engineering leads to a remarkable improvement of the inorganic-organic
hybrid solar cells.

2L1-5 김동유

(14:00-14:30)

1986
1988
1989-1991
1997
1997-1999
1999-현재

서울대학교 공업화학 (학사)
서울대학교 공업화학 (석사)
한국과학기술연구원 (KIST)
University of Massachusettes Lowell 고분자공학 (박사)
University of Massachusettes Lowell (Post-Doc.)
광주과학기술원 신소재공학부 조교수, 부교수, 정교수,
특훈교수

Synthesis of Novel Quinoidal Polymers and Processing for Organic Electronic Devices
김동유† 광주과학기술원
Researches for organic semiconductors have been promoted for future flexible electronics.
The structure property relationship of novel organic semiconducting materials has been
explored with the development of device fabrication technique leading to understanding
of charge tranport mechanism and device physics. However, further development of
novel organic materials is required to step up the performance and stability. Recently,
quinoidal molecules have been aroused as the promising candidate because of unique
advantages with the extended π-conjugation length and high planarity. However,
quinoidal molecules have been stunted due to the difficulty to purify and analyze
unavoidable geometric isomers. Therefore, we synthesized the various quinoid molecules
via stille polymerization with thiophene or bithiophene, poly(quinoidal thiophenebithiophene) (PQuT-BT), which showed the unprecedent highest hole mobility of 8.09
cm2 V-1 s-1 among reported quinoidal polymers.

2L1-6 송명훈

(14:30-15:00)

2000
2002
2005
2007-2009

한양대학교 화학공학과 (학사)
한국과학기술원 생명화학공학과 (석사)
Tokyo Institute of Technology 유기고분자재료전공 (박사)
University of Cambridge Cavendish Laboratory

(Post-Doc.)

2009-현재

울산과학기술원 신소재공학부 조교수, 부교수

Interfacial Energy Barrier Control for Enhancing the Efficiency of Organic Optoelectronic
Devices
†
1
1
송명훈 , 이승진, Thanh Luan Nguyen , 이상윤, 장충현, 김진영, 우한영 울산과학기술원;
1
고려대학교
We present an interfacial energy barrier control using conjugated polyelectrolytes (CPEs)
with different thicknesses and various ion densities under electric poling for highly

efficient polymer light-emitting diodes (PLEDs) and solar cells (PSCs). With regard to
the mechanism for interfacial energy level adjustment, the permanent spontaneous dipole
model is suitable when the CPE film is thin (2 nm), whereas redistribution of the internal
field by ion migration applies when the CPE film is thick (10 nm). The results of this
study demonstrate that the interfacial energy level adjustment and charge injection/
extraction can be finely modulated by using this series of CPEs bearing various ion
densities and additional electric poling for PLED and PSC optimization.

2L1-7 유용상

(15:00-15:30)

2007
2009
2013
2013-2016
2016-현재

서울대학교 전기공학과 (학사)
서울대학교 전기공학과 (석사)
서울대학교 전기공학과 (박사)
미네소타주립대학교 전기공학과 (Post-Doc.)
KIST 센서시스템 연구센터 선임연구원

Scalable Refractive Index Sensing System with Highly Sensitive Color-Tunablility
Based on Liquid Approachable Metal-Insulator-Metal Structure
유용상†, 유의상1 KIST; 1한국과학기술연구원 국가기반기술본부 센서시스템연구센터
A metal-insulator-metal (MIM) structure for diverse liquids was proposed to achieve
high environmental sensitivity of colors enough to be conceivable by naked eyes through
the change of the physico-optical properties of the insulator layer. Subwavelength
nano-apertures, allowing not only selective etching of the underneath insulator layer
but also liquid infiltration to the insulator layer, were constructed using a single step
of metal deposition in a nanoscale plasmonic geometry. Such device architecture enables
to achieve the wavelength shift as large as 323.5 nm RIU-1 in the visible region, which
is the largest wavelength shift reported so far. Our scientific findings indeed provide
the dramatic color changes, the real-time sensing scheme, the long-term durability,
and the reproducibility in a simple and scalable manner.

2L1-8 이내응

(15:30-16:00)

1986
1988
1996

서울대학교 금속공학과 (학사)
서울대학교 금속공학과 (석사)
University of Illinois at Urbana-Champaign,
재료공학과 (박사)
Lam Research Corp. (Senior process Engineer)
성균관대학교 신소재공학부 교수

1996-1998
1998-현재

Stretchable Sensors for Wearable and Smart Electronics
†
이내응 성균관대학교
Skin-attachable sensor patches which can monitor vital signs, detect biomarkers for
disease diagnostics, and monitor activities of patients with chronic diseases in unobtrusive
way are promising. Those systems can be also used for human-machine interfaces
and soft robotics. For this purpose, various sensors with new functionalities such as
stretchability and/or optical transparency need to be developed. In this presentation,
stretchable physical (strain, pressure, and temperature), chemical (gas) and biological
(metabolite, protein) sensors based on elastomeric nanocomposites of nanoscale
materials (0D, 1D and 2D) or geometric engineering of nanohybrid sensing materials
on a novel 3D micropatterned elastomeric substrate with the capability of efficient stress
relieving are presented. In addition, some examples of patchable integrated platforms
with multiple sensors or sensor-energy harvester-energy storage are also presented.
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중앙대학교 화학공학과 (학사)
서울대학교 화학생물공학부 (박사)
M.I.T. 화학공학과 (Post-Doc.)
경희대학교 생명과학대학 조교수
중앙대학교 화학신소재공학부 부교수
연세대학교 화공생명공학과 부교수

Control of Cellular Functions Using Polymeric Nano-films for Stem Cell Engineering
홍진기† 연세대학교
Conventional methods of controlling cell activity are being attempted by functionalized
cell culture scaffold based on physicochemical clues. Above all, the modification of
cell membrane with biomaterials recently has been growing as novel approach to regulate
stem cell fate comparing with previously reported technic, in which topographical,
chemical, physical factor used. In this study, we modified the stem cell membrane with
multilayered polymeric nanofilms to promote thereof differentiation into specific cell
lineage and cell protection effect under harsh condition. We designed functional nanofilm
on mesenchymal stem cell (MSC) and multilayer films promote chondrogenesis and
increase cell survival in blood vessel for 3 days and increased homing effect of MSCs
to injured area. In this report, we concluded that the film could enhance cell functions
such as viability, stability and differentiation and this approach could provide tool for
increase the efficacy of MSCs for cell therapy.
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2009.8
2014.8
2014.9-2015.9
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2018.3-현재

한양대학교 (학사)
서울대학교 (박사)
서울대학교 의학연구원 선임연구원
Harvard Medical School/DFCI (Research Fellow)
성균관대학교 조교수

Enhancing Cancer Immunotherapy Using Biomaterials
박천권† 성균관대학교
Unlike traditional approaches in oncology, cancer immunotherapy harnesses a patient’s
coordinated and adaptive immune system in order to combat the disease. The benefits
of cancer immunotherapy include the potential 1) to treat all types of cancer, regardless
of the underlying mutations or cell of origin; 2) to prevent metastasis and relapse by
generating memory antitumor immunity; and 3) to decrease side effects relative to
conventional cytotoxic treatment approaches. Still, the therapeutic index of cancer
immunotherapy must be improved, since the proportion of patients responding to this
approach remains unsatisfactory and the therapy often causes systemic toxicity following
parental administration. To address these issues, we used various biomaterials-based
drug delivery approaches to deliver immunomodulatory compounds in a spatiotemporally
controlled manner in order to improve their efficacy and safety relative to conventional
systemic administration.
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2000
2007
2007-2008
2008-2010
2010-2012
2012-현재

부산대학교 화학과 (학사)
포항공과대학교 화학과 (석박사 통합)
포항공과대학교 화학과 (Post-Doc.)
Max-Plank Institute (Post-Doc.)
Nanogea INC. (Research Scientist-Head)
한국화학연구원

The Application of AFM (Atomic Force Microscopy) in Biomaterials
정유진† 한국화학연구원
Atomic force microscopy (AFM) is a powerful characterization tool for polymer science,
capable of nanoscale revealing structures and morphology without the need for extensive
sample prep or vacuum environment. AFM has developed into a multifunctional technique
suitable for characterization of topography, adhesion, mechanical, and other properties
on scales from tens of microns to nanometers. In this talk, using AFM, we analyzed
morphologies of various biomaterials and measured molecular interactions with the force
of a piconewton force range. It is becoming clear that AFM is an indispensable analytical
tool for in-depth understanding of the biological processes, and catalogue of new
applications is being revised continuously.

2L2-4 유혁상

최영빈† 서울대학교
Conventional eye drops have limited effectiveness as a result of low drug bioavailability
due to rapid clearance. To resolve this, we propose nanostructured microparticles (NM)
for topical drug delivery to the eye. The NM are composed of a mucoadhesive material
and along with a large specific surface area from the nanostructures, they can adhere
to the mucous layer better, hence prolonged preocular retention. While staying longer
at the eye surface, drugs can be released in a sustained manner. Therefore, the NM
can improve bioavailability of ophthalmic drugs. For this, we prepare the NM composed
of poly(lactic-co-glycolic acid) and poly(ethylene glycol). We also fabricate the
microparticles of mesoporouse silica and metal-organic framework. We examine the
intraocular pressure (IOP) and drug concentration in the aqueous humor (AH) after
administration of the drug-loaded NM in vivo, where the efficacy improved twice larger
than that obtained with Alphagan P, the marketed eye drops.

2L2-7 김원종
1998
2001
2004
2007
2012-2017
2007-현재

(12:00-12:30)

1992.3-1996.8
1996.3-1998.2
1998.3-2002.8
2004-2005
2010-2011
2005.6-현재

한국과학기술원 생물과학과 (학사)
한국과학기술원 생화학과 (석사)
한국과학기술원 나노생체재료 (박사)
존스홉킨스 의대 의공학과 (Post-Doc.)
노스웨스턴 의대 의공학과 교환 교수
강원대학교 생물의소재공학과 교수

Surface-decorated Hybrid Nanostructures for Drug and Gene Delivery
유혁상† 강원대학교
금 나노 입자의 표면 개질을 통해 다양한 형태의 항암제 및 항암 유전자 전달 과정을 연구하였다.
금 나노 입자의 표면에 클릭 반응을 가능하도록 표면 기능화 과정을 거친 후 금 나노 입자
클러스터를 제조하였다. 이 금 입자 클러스터는 다양한 종양 모사 조건에서 선택적 약물 방출
및 클러스터 붕괴가 가능하였으며, 암세포 억제 효과를 발휘했다. 또한, 금 나노 입자의 포면을
surface-initiated atom transfer radical polymerization 과정을 통해 개질한 후, 항암 유전자
전달체 제조과정에 대해 연구하였으며, 상세한 제조 과정 및 항암 효과 검증에 소개가 이루어진다.

2L2-5 이해신

(14:00-14:30)

1997
2002-2003
2007
2009-현재
2017-현재

2L2-6 최영빈

(14:30-15:00)

1999
2001
2006
2006-2009
2009-현재

서울대학교 전기공학부 (학사)
University of Wisconsin-Madison, 전기공학 (석사)
University of Illinois at Urbana Champaign, 전기공학
(박사)
Georgia Institute of Technology, 화학생물공학과 (Post-Doc.)
서울대학교 의과대학 의공학과 부교수

한양대학교 섬유고분자공학과 (학사)
동경공대 생체분자기능공학과 (석사)
동경공대 생체분자기능공학과 (박사)
유타대학교 약대 (Post-Doc.)
IBS 그룹리더 (복잡계자기조립연구단)
포항공과대학교 화학과 조교수, 부교수, 교수

Polymer-based Nitric Oxide Delivery System for Bioapplication
김원종† 포항공과대학교
Nitric Oxide (NO) is an unstable gaseous radical; thereby, exogenous administration
of NO primarily relies on NO-donors and NO-releasing materials. Polymer-based NO
delivery system has been widely developed for bioapplication. In our group, we developed
light-triggered NO delivery platform which is available to many NO donors. We designed
a light-responsive gatekeeper system for smart nitric oxide (NO) delivery. The gatekeeper
is composed of a pH-jump reagent as an intermediary of stimulus and a calcium phosphate
(CaP) coating as a shielding layer for NO release. The light irradiation and subsequent
acid generation are used as triggers for uncapping the gatekeeper and releasing NO.
The acids generated from a light-activated pH-jump agent loaded in the mesoporous
nanoparticles accelerated the degradation of the CaP-coating layers on the nanoparticles,
facilitating the light-responsive NO release from diazeniumdiolate by exposing an NO
donor to physiological conditions.

2L2-8 Hyongbum Henry Kim

KAIST 생물과학과 (학사)
The University of Chicago 연구원
Northwestern Univ., Biomedical Eng. (박사)
KAIST 화학과 교수
Biomaterials Science, Associate Editor

홍합모방 지혈 고분자
이해신† 한국과학기술원
2007년 홍합접착의 화학적 근원이 catecholamine group을 가지는 고분자임이 밝혀진 이래로,
많은 홍합모사 접착 고분자가 발표되었고, 이의 응용 또한 발표되었다. Chitosan은 고분자
사슬에 amine이 있고, 여기에 화학적으로 catechol을 달아 catecholamine 고분자로서 혈액과
닿았을때 빠른 시간 안에 혈장단백질과 붙어 adhesive barrier를 형성한다는 보고를 하였다
(Complete prevention of blood loss with self-sealing hemostatic needles” Nature Materials
2017, 16, 147-152). 본 강연은 이러한 chitosan-catechol이라는 홍합모방 지혈고분자의 논문
발표 이후 최신 개발 background와 이의 translational research로의 응용(상용화 포함)에
관한 발표를 하고자 한다.

(15:00-15:30)

2001
2006
2007-2010
2010-2011
2011-2015
2015-현재

(15:30-16:00)
연세대학교 의과대학 의학과 (의학사)
연세대학교 나노과학기술협동과정 (이학박사)
Emory Univ./Tufts Univ. (Post-Doc.)
차의과학대학교 조교수
한양대학교 의생명공학전문대학원 조/부교수
연세대학교 의과대학 약리학교실 조/부교수

Deep Learning-based Highly Accurate Prediction of CRISPR-Cpf1 Activity
Hui Kwon Kim, Seonwoo Min1, Myungjae Song, Sungroh Yoon1, Hyongbum Henry Kim†
Department of Pharmacology, Yonsei University College of Medicine, Seoul,
Republic of Korea; 1Electrical and Computer Engineering, Seoul National
University, Seoul, Republic of Korea
Cpf1 is a recently reported effector endonuclease protein of the class 2 CRISPR-Cas
system. Here, we developed a method for evaluating Cpf1 activity based on target sequence
composition in mammalian cells in a high-throughput manner. using this approach,
we determined protospacer adjacent motif sequences of two Cpf1 nucleases, from
Acidaminococcus sp. BV3L6 and Lachnospiraceae bacterium ND2006 (AsCpf1 and
LbCpf1, respectively), and target sequence-dependent activity profiles of AsCpf1. Based
on these data sets, we developed Seq-deepCpf1, a deep learning-based algorithm,
which outperformed conventional machine learning-based algorithms. Subsequent
fine-tuning of Seq-deepCpf1 using data sets of AsCpf1-induced indel frequencies at
endogenous target sites with chromatin accessibility information enabled the development
of DeepCpf1. We provide DeepCpf1 as a web tool, which predicts AsCpf1 activities at
endogenous target sites with unprecedentedly high accuracy.

Nanostructred Microparticles for Topical Drug Delivery to the Eye

신진연구자 특별 심포지움

제 3 회장 [10월 12일 (금)]
Organizer: 안석균 (부산대), 현동춘 (경북대)

2L3-1 김기수

(10:30-11:00)

2007
2012
2012-2012
2012-2017
2017-2017
2017-현재

포항공과대학교 신소재공학과 (학사)
포항공과대학교 신소재공학과 (박사)
한국과학기술원 자연과학연구소 (Post-Doc.)
Harvard Medical School (Post-Doc.)
㈜ 화이바이오메드 (책임연구원)
부산대학교 유기소재시스템공학과 (조교수)

Non-invasive Transdermal Photomedicine Using Hyaluronate Derivatives
김기수† 부산대학교

A variety of drug delivery systems have been investigated for high therapeutic efficacy
via easy administration. Among them, transdermal delivery is presented as an attractive
alternative to needle-based drug delivery because of patient preferences. Needle-free
topical delivery without involving physical damage to the natural skin barrier is still
sought after as it can further reduce needle-induced anxiety and is simple to administer.
However, this long-standing goal has been elusive since the intact skin is impermeable
to most macromolecules. Also, the depth of light penetration in skin in photomedicine
is a serious constraint on clinical applications. Here, we show an efficient, noninvasive
transdermal delivery using Hyaluronate (HA) derivatives as carrier for not only small
molecules, but most macromolecules such as nucleotide, protein and nanoparticles.
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We will introduce various transdermal photomedicine researches using HA for biomedical
applications.

2L3-2 박지훈

(11:00-11:30)

2009
2015
2016
2018
현재

KAIST 화학과 (학사)
KAIST 화학과 (박사, 지도교수: 최인성)
KAIST 세포피포화연구단 (Post-Doc.)
Georgia Institute of Technology (Post-Doc.)
이화여자대학교 사범대학 과학교육과 조교수

Bioinspired, Polyphenol-Based Nanocoating and Its Nanobio-Applications
박지훈† 이화여자대학교
Natural organism is the source of inspiration to provide the strategical ideas in order
to achieve the scientific/technological breakthrough overcoming the current drawbacks.
In this discussion, the bioinspired, polyphenol-based nanocoating will be discussed,
followed by its practical demonstrations. Plant-derived polyphenols can form the robust
coordination complex with metal salts, leading to the implementation of nanocoating
on various substrates. Taking advantage of intrinsic physicochemical properties of natural
polyphenols, this nanocoating exhibits the conducible multifunction to nanobioapplications, such as single cell encapsulation and food preservation. Although the
exact formation mechanism of nanocoating was not divulged yet, the polyphenol-based
nanocoating dealt herein manifests the full of possibilities to provide the innovative
solutions for nanobio-applications by leveraging nature’s strategies.

2L3-3 전석진

(11:30-12:00)

2002
2004
2008
2008-2012
2012-2017
2017-현재

서강대학교 화학공학과 (학사)
카이스트 생명화학공학과 (석사)
카이스트 생명화학공학과 (박사)
삼성종합기술원 전문연구원 (책임급)
미국 라이스대학 재료공학 및 메사츄세츠 주립대 고분자공학
(Post-Doc.)
금오공대 화학소재융합공학부 고분자공학전공 조교수

Concatenation of Chirality Controlled Micro-Helices
전석진† 금오공과대학교
자연계에는 DNA, 단백질, 미생물 등 헬릭스를 기본구조로 하는 다양한 분자 및 생명체들이
존재하고, 헬릭스의 고유특성인 chirality는 이들의 활성 및 기능에 매우 중요한 역할을 한다.
자극감응성 하이드로젤은 이러한 분자 및 생명체와 유사한 유연성 및 생체적합성을 가지며
또한 온도 및 pH 등 자극에 의해 10배까지 부피팽창이 가능하여 이를 이용한 생체모사 3차원
구조물 제작에 매우 유용하다. 이 발표에서는 온도감응성 하이드로젤을 이용한 내경이 100
마이크로미터 이내인 마이크로-헬릭스(Micro-Helices) 제조에 대해 소개하고, chirality가 제어
된 헬릭스를 서로 이음으로써 얻어지는 3차원 구조에 대해 소개한다. 제작된 헬릭스 및 헬릭스의
이음구조는 온도제어에 의해 그 구조가 다시 펴짐상태로 돌아갈 수 있고, 또한 이를 반복할
수 있으므로 3차원 구조물의 제작 뿐 아니라 이를 이용한 액츄에이션이 가능하여 잠재적으로
연성 액츄에이터로의 응용을 기대할 수 있다.

2L3-4 이준섭

(12:00-12:30)

2010
2015
2015-2016
2016-2018
2018-현재

서울대학교 화학생물공학부 (학사)
서울대학교 화학생물공학부 (박사)
The University of Texas at Austin (Post-Doc.)
The University of Chicago (Post-Doc.)
가천대학교 나노화학과 조교수

Fabrication of Functional Polymer Nanomaterials for Wireless Sensor Application
이준섭† 가천대학교
In the case of wireless smart sensor, the miniaturization of power supply and signal
converter has been mainly developed by the electrical/computer engineers. However,
the limited studies were performed for sensor detection part and antenna using conducting
materials. These metal sensors have some disadvantages such as complicated process,
high production cost, limit of working temperature. Especially, miniaturization of electrode
in wireless sensor has hindered due to the absence of high conductive nanomaterials.
In this presentation, we suggest fabrication of novel conducting polymer nanomaterials
for wireless smart sensor, to apply for sensor detection part and RFID antenna pattern,
to utilize for chem/bio/medical sensor system.

2L3-5 성동기

(14:00-14:30)

1999
2001
2006
2006-2012
2012-2017
2017-현재

서울대학교 섬유고분자공학과 (학사)
서울대학교 재료공학부 (석사)
서울대학교 재료공학부 (박사)
삼성전자 책임연구원
한국기계연구원부설 재료연구소 선임연구원
부산대학교 고분자공학과 조교수

Quantitative Analysis of Fiber Distortion in High Speed Composite Fabrication Processes
성동기† 부산대학교
Carbon fiber reinforced plastics (CFRP) with the superior mechanical properties and
low density have been considered to one of the promising lightweight materials for
automotive application. Automotive industry requires the mass production system of
composite parts, for which cost reduction and fast speed of manufacturing process
are inevitable. There are two kinds of approaches for high speed process of composite
products, which are liquid molding based process and compression molding based
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one. Even though some companies have already produced the composite carbody parts,
there are still remained problems on product quality for applying to the mass production
system of automotive parts. One of the important quality issues, formation of fiber distortion
in the manufacturing processes, are described quantitatively and the both theoretical
and experimental approaches for predicting and solving them are discussed in the study.

2L3-6 엄태식

(14:30-15:00)

1995-1999
1999-2001
2001-2006
2007-2014
2014-2018
2018-현재

서울대학교 공과대학 응용화학부 (학사)
서울대학교 공과대학 응용화학부 (석사)
삼성 SDI 전지사업부 리튬이온폴리머전지 개발팀
University of Washington, Chem. Eng. (석/박사)
Phillips 66 Corporate Research Center
홍익대학교 화학공학과 조교수

Highly Efficient Organic Photovoltaics Enabled by Conjugated Random Copolymers
엄태식† 홍익대학교
Organic photovoltaics (OPVs) have been of current interest for future solar energy
conversion technology with an advantage of low-cost, scalable and sustainable
manufacturing. Power conversion efficiencies (PCEs) of the OPVs can be typically
increased by the development of novel photoactive layer which consisted of a polymer
donor and a small-molecule acceptor. A random, asymmetrical copolymer based on
fluorinated bithiophene and 5,6-difluoro-2,1,3-benzothiadiazole was developed and
used as polymer donor to achieve high efficiency. The random copolymer design allowed
enhanced solubility and photoactive properties of the polymer. In addition, a new
fabrication process has been applied to obtain an externally certified PCE of 12.14%
that officially surpassed the 12% barrier for the first time. The results demonstrate that
the random fluorinated benzothiadiazole polymer is promising for achieving highperformance OPVs.

2L3-7 이병훈

(15:00-15:30)

2006
2006-2007
2009
2013
2013-2016
2017-현재

충북대학교 화학공학과 (학사)
LG 화학 Film 사업팀
광주과학기술원 신소재공학과 (석사)
광주과학기술원 신소재공학과 (박사)
미국 UC Santa Barbara, CPOS 연구소 (Post-Doc.)
이화여자대학교 화학신소재공학과 조교수

Oriented and Aligned Semiconducting Polymers for High-mobility Field-effect
Transistors
†
이병훈 이화여자대학교
As a result of the quasi-one-dimensional transport pathways of charge carriers along
the backbone, charge transport in polymer semiconductors is limited by their nanomorphology. Structural disorders arising from the high degree of conformational freedom
of polymer chains lead to electronic localization. Thus, highly oriented polymer packing
is needed for achieving minimized structural disorder and associated high mobility in
semiconducting polymers. We show that highly oriented semiconducting polymers can
be obtained by directed self-assembly onto nano-grooved substrates. The oriented
polymer thin films along nano-grooves in the substrate exhibited strong anisotropy,
implying the possibility of achieving high mobility along the polymer backbone. With
semiconducting polymers aligned and oriented on nano-grooved polymer substrates,
we have demonstrated high-performance polymer field-effect transistors with enhanced
mobilities fabricated onto rigid and flexible substrates.

2L3-8 이세연

(15:30-16:00)

2010
2012
2015
2015-2017
2017-현재

동국대학교 생명화학공학과 (학사)
Kyushu대학교 물질창조공학과 (석사)
Kyushu대학교 물질창조공학과 (박사)
삼성전자종합기술원 전문연구원
동국대학교 융합에너지신소재공학과 조교수

Efficient Solution-Processed Organic Light-Emitting Diodes based on Thermally
Activated Delayed Fluorescence Polymers
†
이세연 동국대학교
Recently, thermally activated delayed fluorescence (TADF) has been used to produce
high-performance OLEDs based on emitters. However, only a few studies on solutionprocessed OLEDs utilizing highly soluble TADF emitters have been reported so far.
In this study, π-conjugated TADF polymers were designed and synthesized using
benzophenone-based donor–acceptor frameworks. These TADF polymers showed
relatively small ∆EST values, which enabled efficient exciton-harvesting via spin
up-conversion from non-radiative T1 states to radiative S1 states. OLEDs using TADF
polymer as emitters were fabricated by solution processes, and produced green and
yellow emissions with maximum external quantum efficiency values of 9.3±0.9% which
greatly exceeded the theoretical limit for conventional fluorescent OLEDs. We believe
that these results can provide a molecular design strategy for continued exploration
of efficient TADF polymer emitters and the development of solution-processed
TADF-OLEDs.
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4차 산업혁명시대 차세대 자동차 재료의 첨단 연구동향

제 4 회장 [10월 12일 (금)]

Organizer: 오정석 (경상대), 하진욱 (KATECH)
2L4-1 하진욱

(10:30-11:00)

2004
2007
2010
2003-2005
2010-2012
2012-현재

2L4-5 이상현

자동차용 고분자 소재의 연구개발 동향 소개
†
하진욱 자동차부품연구원
자동차 산업은 크게 환경 및 연비규제 대응을 위한 친환경 자동차와 교통사고 저감을 위한
스마트 자동차라는 기술개발 방향성을 갖고 다양한 연구가 추진되고 있다. 이러한 자동차 산업의
연구 동향은 소재분야에도 많은 변화를 불러오고 있다. 친환경 자동차의 경우 보다 더 우수한
연비효율을 보이기 위하여 복합소재, 슈퍼 EP와 같은 고내열 고강성 소재 등과 같은 경량화
소재와 친환경 특성 부각 및 대체 자원 발굴을 위한 바이오 소재의 연구가 다양하게 진행되고
있다. 스마트 자동차의 경우에는 센서, 카메라, 레이더 및 라이다 등과 같은 분야 외에도 차량의
공간개념 변화에 따라 다양한 형태의 인테리어 및 익스테리어의 변화가 수반될 것으로 예상되고
있다. 그 중 가장 대표적인 예시는 차량 내부의 디스플레이 적용 증가이다. 자동차의 이러한
변화를 위해서 많은 글로벌 소재기업들은 다양한 기능성 소재들의 연구를 진행하고 있다. 본
발표에서는 이러한 자동차 산업의 기술개발에 따른 고분자 소재의 개발동향을 소개 하였다.

2L4-2 이승구
한양대학교 섬유공학과 (학사)
한양대학교 섬유공학과 (석사)
서울대학교 섬유고분자공학과 (박사)
국방과학연구소 선임연구원
충남대학교 유기재료공학과 교수
미국 코넬대학교 방문교수

Study on the Migration Characteristics of Additives in Polypropylene Under Accelerated
Aging Treatment
원종성, 구선웅, 김대식1, 이승구† 충남대학교; 1현대자동차
This article presents a comprehensive study concerning the migration of additives on
the surface of polypropylene, a phenomenon of surface migration occurs by interaction
and work of adhesion between additives and polypropylene and the crystallization
behavior of polypropylene. Migration is sometimes critical as its occurrence can modify
the polymer properties and lower its resistance to degradation. The parameters influence
the occurrence of migration by aging treatment such as temperature, humidity, time,
and additive types were investigated. We also highlighted the consequences of migration
on the polypropylene properties and the various characterization methods those are
able to analyze the migration behaviors with various test conditions.

2L4-3 박영빈

2L4-6 서원진

서울대학교, Mechanical Design and Production Engineering (학사)
서울대학교, Mechanical Design and Production Engineering (석사)
Georgia Institute of Technology, Mechanical Engineering (박사)
GIT Postdoctoral Fellow
Florida A&M Univ. Assistant Prof.
UNIST Associate Prof.

자동차용 복합재 설계 및 성형 기술 동향
†
박영빈 울산과학기술원
With increasing demands for automotive lightweighting, there have been significant
efforts devoted to apply fiber-reinforced composites to automotive parts. Emphasis
has been placed on carbon-fiber-reinforced plastics due to their lightweighting potential
for structural and semi-structural parts. Recent technological trends in design and
manufacturing of fiber-reinforced parts will be presented in the context of the features
and characteristics required for the automotive manufacturing environment.

2L4-4 황예진

(12:00-12:30)

2008
2012
2015
2015-2017
2017-현재

인하대학교 화학공학과 (학사)
Univ. of Washington 화학공학과 (석사)
Univ. of Washington 화학공학과 (박사)
MIT 화학공학과 (Post-Doc.)
인하대학교 화학공학과 조교수

Polymer Semiconductors for Lightweight and Flexible Electronics
황예진† 인하대학교
Polymer semiconductors can offer many potential advantages over the conventional
inorganic semiconductors, including lightweight, physical flexibility, solution processibility
and readily tunable material properties. With these advantages, there has been
tremendous progress in the development of polymer semiconductors for various
applications in electronics, exemplified by organic transistors, organic solar cells, organic
sensors, and organic light emitting diodes. In this talk, I will present the evolution of
organic electronics and molecular design factors of polymer semiconductors to achieve
high performance. In addition, I will discuss how polymer semiconductors can be used
in the field of future automobile technologies.

(14:30-15:00)

1999
2001
2005
2005-현재

고려대학교
고려대학교
고려대학교
현대자동차

화학공학과 (학사)
화학공학과 (석사)
화학공학과 (박사)
내장플라스틱재료개발팀 파트장

Development of Seat foam Pads for Enhanced Riding and Endurance Comfort Based
on ALL MDI System
서원진†, 이성현, 임병국, 정동우, 박현규 현대자동차
Recently, Ability and comfort of automotive car has greatly been improved by demanding
consumers. In particular, the research of seat materials such as polyurethane foam
pads is increasing. First of all, we defined the requirements for foam pads to provide
comfort as riding and endurance comfort. The riding comfort required better vibration
damping which cause pain in our bodies. The endurance comfort represents to provide
a better wide (long) range performance and longer service life under any global
environment. In this study, we developed novel ALL-MDI based polyurethane material
system to replace traditional TDI based mixing system to enhancing riding and endurance
comfort properties. Using various tests, results improving long range performance and
vibration damping, as well as durability under temperature and humidity are presented.
It is expected that the results if this study will help us to improve the in-car comfort
of the occupant.

2L4-7 김정영

(15:00-15:30)

2002
2005
2005-2008
2008-현재

(11:30-12:00)
1995
1997
2003
2003-2004
2004-2007
2009-현재

고려대학교 화학과 (학사)
고려대학교 화학과 (석사)
부산대학교 고분자공학과 (박사)
MCNS (SKC) PU기술연구소 재직
촉매 및 Polyol 관련 논문 및 특허 다수발표

자동차 내장재용 Bio 기반의 폴리우레탄 폼 및 Bio Polyol 기술
이상현† MCNS
친환경을 위한 국제 환경 규제의 일환으로 에너지 효율 증대 및 CO2 배출 저감을 할 수 있는
제품과 기술 동향 중 자동차 산업은 Bio 기간의 폴리올로 다양한 자동차 내장재용 폴리우레탄을
제조 하고 있다. 이 자료는 고함량의 Bio를 함유하는 폴리우레탄 폼 제조를 위한 Bio 기반의
폴리올 조성 연구에 있어 Bio 폴리올은 말단에 일급의 알코올을 갖는 구조를 가지면서 석유계
폴리올과 혼화성이 있는 폴리올 제품 기술과 함께 Bio 폴리올의 단점인 물성 저하를 보완하기
위한 고분자 이면서 low monol인 폴리올 제품을 개발하는 것을 목적으로 한다.

(11:00-11:30)

1985
1987
1995
1987-1996
1996-현재
2006-2007

(14:00-15:30)

1991
1994
2010
1994-현재

인하대학교 화학공학과 (학사)
NJIT 화학공학과 (석사)
NJIT 화학공학과 (박사)
현대자동차그룹 사원
삼성 제일모직 책임연구원 (現롯데첨단소재)
자동차부품연구원 경량화소재연구센터 센터장

호서대학교 물리학과 (학사)
세종대학교 광공학과 (석사)
아이에스하이텍 개발팀 주임연구원
현대모비스 램프선행설계팀 책임연구원

The Trend of Vehicle Lamp Technology
김정영† 현대모비스
1885년 반대편 운송수단에 대한 경고 목적에 의한 최초의 차량용 램프(등불 장착)를 시점으로
전구형태의 광원에서 최근에는 LED 및 Laser광원까지 많은 변화를 이루고 있다. 또한 단순히
시인성을 높여주는 기술에서 벗어나 차량에 장착된 센서나 카메라의 정보를 받아 운전자의
시인성을 높이면서 대향차의 눈부심을 감소시키는 지능형 램프로 변화 되고 있고, 각 브랜드별
디자인 차별화 요소로 다양한 기술들이 개발 되고 있다. 최근 자동차 램프에는 기존 사용하던
플라스틱 소재에서 벗어나 새로운 소재를 적용하는 기술이 활발히 이루어지고 있다. Benz
S-Class의 경우 크리스탈 소재의 렌즈를 적용하여 보석감을 강조하였고, Benz CLS와 같이
다수의 LED 점소등을 통한 지능형 램프를 위해 실리콘 소재를 적용하였고, BMW M4 GTS는
OLED를 적용하여 브랜드 차별화를 이루었다. 또한 디스플레이 기술을 적용하여 단순히 사물이
아닌 생물이 움직이는 모습을 묘사하여 친근감을 높이는 기술들이 개발되고 있다. 이렇듯 차량용
램프에 새로운 소재를 적용하면서 단순히 빛의 on/off 기능에서 벗어나 고급감을 향상시키고
브랜드 차별화를 이루고 있다.

2L4-8 이진성

(15:30-16:00)

2003-2007
2007-2011
2012-현재

광운대학교 전파공학과 (박사)
유비쿼터스신기술연구센터
㈜드림텍

자동차 부품 제조를 위한 3D-MID 기술
이진성† (주)드림텍
자동차 전장 부품은 점점 복잡해 지고 소형화 경량화 되고 있다. 자동차 전장부품은 점차 3D
구조의 전자 회로를 요구하고 있으며 이는 2D 구조의 전자회로 기판으로는 구현에 한계가
있다. 선진국에서는 이미 3D-MID(Molded Interconnected Device) 기술을 이용하여 자동차용
전장 모듈을 양산차에 적용하거나 제품화하기 위한 연구를 꾸준히 진행하고 있다. 이러한 기술중에
가장 대표적인 기술이 LDS이다.
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2L5-1 김세용

(10:30-11:00)

1985-1992
1992-1995
1995-현재

건국대학교 공업화학과 (학사)
애경화학 기술연구소 연구원
한화첨단소재 경량소재연구소 수석연구원

자동차용 복합소재 및 공정기술 개발현황
†
김세용 한화첨단소재
자동차 시장에는 현재 다양한 Key-words가 존재합니다. 연비/배출가스규제, 친환경, 자율주행,
중국시장의 성장, Global화 및 이를 뒷받침하는 경량화, 기능화, 전장화 등. 이에 따라 Global
복합소재업체 및 국내업체 들도 다양한 첨단소재 및 공정기술개발에 주력하고 있으며, 한화첨단소
재에서도 다양한 복합소재에 대한 R&D를 수행 중입니다. 본 세미나에서는 CFRTPC, CarbonSMC 등 현재 한화첨단소재가 수행하고 있는 복합소재 및 공정기술 현황에 대해 발표하고자
합니다.

2L5-2 이성우

첨단 자동차를 개발하는 연구가 핵심이다. 선진국에서는 지속적인 소재/부품 경량화에 대한
기술개발을 하여 3 ℓ 연료로 100 km를 주행할 수 있는 자동차가 실현되는 시점이다. 자동차
내장부품의 경량화 및 친환경 고분자 소재 개발은 친환경 규제 및 향후 전기자동차의 확대를
위해서라도 반드시 개발되어 적용되어야 하는 중요 소재 부품 기술이다. 본 강연에서는 자동차
내장부품에 적용되고 있는 고분자 소재 및 관련 제조 공법 동향에 대하여 소개하고, 향후 자동차
내장부품의 경량화 및 친환경 고분자 소재에 대한 논의를 하고자 한다. 자동차 내장 부품에서의
고분자 플라스틱 적용 추세는 계속적으로 증대될 전망이며, 차량의 경량화, 연비절감을 위해서
외장부품에도 확대 적용되고 있다. 이러한 추세에 맞춰 새로운 고분자 소재 기술 개발이 필요할
것으로 사료된다.

2L5-5 박규엽

(14:00-14:30)

2001
2001
2018-현재

충남대학교 공업화학과 (학사)
KCC중앙연구소 UV수지도료연구팀 입사
KCC중앙연구소 UV코팅연구팀 팀장

(11:00-11:30)

1999
2000
2014
2018

울산대학교 화학공학과 (학사)
에코플라스틱㈜ 입사
에코플라스틱㈜ 연구개발과장
에코플라스틱㈜ 연구개발팀장

자동차 외장 및 차체 부품용 플라스틱 부품 개발 기술
†
이용철, 박광렬, 이성우 , 류호진 에코플라스틱
전 세계적으로 점점 강화되는 자동차 환경 규제에 따라 자동차 연비 기준이 높아지면서, 자동차
산업에서는 차량 경량화에 대한ISSUE가 날이 갈수록 증가하고 있다. 또한 차량 경량화는 연비
성능 개선 외에도 다양한 이점이 있다. 토요타 자동차에서 발표한 자료에 따르면, 차량 10%
경량화 시 연비성능은 3.8% 향상되고, 가속성능은 8% 향상 되며, 제동거리는 5% 단축되고
있다. 또한 조향성능은 6% 향상되며, 내구성은 1.7배 증가하고 배기가스 중 이산화탄소는 4.5%
감소, 질소 산화물은 8.8% 감소 되고 있다. 자동차 연비 향상의 유력한 방안은 경량화 기술로
기타 연비 향상 기술 대비 고효율, 저비용 때문이며, 연비 향상 기술은 크게 엔지/구동계 효율
향상, 주향저항 감소 경량화로 구분하며, 엔진효율 향상은 많은 연구가 이루어져 기술적인
한계에 도달하였고, 주행 저항 감소 기술은 상대적으로 개선 효과가 미비한 것으로 알려져
있다. 소재 및 부품의 경량화는 엔진 효율을 높여 자동차의 성능향상을 극대화시켜 연비 향상을
기대할 수 있다. 이를 통한 지구온난화 방지, 배출가스 감소를 통해 환경 개선에도 효과적인
방법이다. 글로벌 메이저 업체들도 경량화를 위한 노력을 많이 기울이고 있다. 스마트사는
All 플라스틱 외판차를 생산 중에 있으며, 폭스바겐사도 1리터 차종을 양산 중에 있다. 그리고
BMW사는 CFRP를 활용한 플라스틱 차체 및 외판을 적용한 차량을 양산 중에 있다. 현대자동차와
에코플라스틱은 강화되는 연비 규제와 환경 정책에 대응하기 위하여 공동으로 플라스틱 테일게이
트와 플라스틱 유리에 대하여 개발을 진행하고 있다. 플라스틱 테일게이트는 스틸 대비 20~25%의
경량화 효과가 있으며, 플라스틱 유리는 적용되는 부위에 따라 차이가 있으나 약 35~50%의
경량화 효과가 있다. 이에 에코플라스틱은 현대자동차와 공동으로 경량화 효과가 우수한 플라스틱
테일게이트와 플라스틱 유리를 개발하여 양산 적용을 위하여 노력할 것이다.

2L5-3 김재덕

(11:30-12:00)

1999
2002
2006-2016
2016-현재

한국해양대학교 기계소재공학과 (학사)
한국해양대학교 재료공학과 (석사)
동희홀딩스 신소재연구소 소장
동희홀딩스 신사업개발 팀장

자동차 산업에서의 자외선 (UV) 경화형 코팅 소재
박규엽† KCC중앙연구소
자외선 경화형 코팅 소재는 자외선(UV) 조사시 내부의 광개시제(Photoinitiator)가 올리고머와
모노머를 가교반응(Polymerization)시켜 다양한 기능성 유기도막을 형성 시킨다. 이러한 코팅
소재는 열경화 시스템보다 빠른 작업공정, 저온경화, 낮은 에너지 소비, 친환경성(무용제 형
구현 가능)같은 많은 장점이 있어 ,현재 자동차 업계에서는 그 사용범위가 지속적으로 확대
되고 있다. 자동차 산업에서 자외선 경화형 코팅소재가 쓰이는 대표적인 적용분야는 자동차
헤드램프 코팅분야로써 고객의고품질 요구 확대에 따른 내후성 향상 및 친환경 요구에 따른
High solid, 무용제형 제품 등이 요구되고 있다. 또한 자동차 경량화 부품적용(유리대체), 도금대체
부품 위한 용도 확대 적용을 위해 많은 연구가 진행 되고 있다. 본 세션에서는 자동차 산업에서
쓰이는 자외선 경화형 코팅에 대한 소개 및 최근 기술 개발 동향을 발표할 예정이다.

2L5-6 박민수

(14:30-15:00)

1999
2001
2005
2005-2006
2006-2015
2016-현재

고기능 점착기술과 고분자공학
박민수†, 남승웅, 임회득, 이지혜, 예광남 (주)영우 중앙연구소
점착기술은 고분자공학의 주요 부분인 합성(중합), Characterization, 물성, 고분자 가공의 전분야
배경지식을 사용하는 대표적인 고분자공학 응용기술이다. 아크릴 모노머를 중합하여 점착수지를
제조하고, 분자량, 분자량 분포를 측정하는 characterization을 거친다. 점착수지와 Tackifier
등 첨가제를 상용성(Compatibility)을 고려하여 배합하게 되며, 다성분계 고분자의 상거동(Phase
Behavior)에 대한 지식이 사용된다. 점착제를 코팅하여 점착테이프, 점착필름을 제조한 후
접착력 및 물성을 측정하는데, 고분자물성/Mechanical Testing에 관한 지식이 사용된다. 코팅공
정과 필름 물성 이해를 위해 고분자 가공의 지식을 사용한다. 본 연구발표에서는 점착수지와
아크릴 올리고머로 구성된 혼합물이 Lower Critical Solution Temperature(LCST)를 갖는 상거동
을 보임을 관찰하여, 점착제 코팅공정에서 One Phase를 갖는 조성을 찾아 점착제를 구성한
사례를 소개한다. 또한 구체적인 사례를 통해 점착기술과 고분자공학이 밀접하게 연관되어
있음을 소개하게 된다.

2L5-7 황진택
자동차 샤시부품용 플라스틱 소재 및 기술 개발 동향
김재덕† 동희홀딩스
국제 환경 규제 강화 및 연비규제 강화 추세와 자동차 소재 및 부품 개발 동기도 단순한 연비향상뿐만
아니라 환경규제에 따른 경쟁력 향상을 위한 새로운 기술개발이 자동산 부품에서 절실히 요구된다.
또한, 자동차 경량화 방안은 디자인 재검토 및 부품 모듈화 등의 구조 최적화 기술과 기존
소재 물성 향상 및 신소재 적용 등의 경량화 소재 기술이다. 자동차 부품의 소재 선정은 단순
중량절감뿐만 아니라 시장성 측면에서 가격 경쟁력이 중요하다. 이를 위해 샤시부품 경량화
기술개발 진행중이며, 이들 재료가 가지고 있는 장점을 최대화하여 적재적소의 부품에 적용중인
사례 위주로 샤시부품들의 기술개발을 소개하고자 한다.

2L5-4 곽성복

(12:00-12:30)

1997-2000
2011
2001-현재

산업통상자원부 산하 기술표준원 위촉연구원
성균관대학교 고분자공학과 (박사)
덕양산업㈜ 종합연구소 연구기획팀 팀장

자동차 내장부품용 플라스틱 소재 및 공법 기술 개발 동향
†
곽성복 덕양산업
자동차 내장부품의 최근 트랜드는 경량화와 전기전자 부품의 융복합 기술 접목을 통한 친환경
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동국대학교 화학공학과 (학사)
포항공과대학교 화학공학과 (석사)
포항공과대학교 화학공학과 (박사)
포항공과대학교 화학공학과 (Post-Doc.)
LG화학기술연구원 중앙연구소 연구원
㈜영우 중앙연구소 연구소장

(15:00-15:30)

1987
1989, 1991
1991-2004
2005-2012
2012-2014
2014-현재

경희대학교 화학과 (학사)
KAIST 화학과 (석사, 박사)
삼성종합화학, 삼성종합기술원 Project Manager
이폴리머 연구소장
세프라 연구소장
에이엠솔루션 대표이사

고분자형 대전방지제 개발 동향
황진택† 에이엠솔루션
전기․전자 산업의 소형화 및 고속화에 따라 정전기에 민감도는 증가되는 추세이다. 가장 많이
사용하는 저분자 타입의 대전방지제는 가격이 저렴하지만 수분에 대한 의존성이 높고 bleed-out
되는 문제점이 있고, 카본 계통의 필러를 첨가하는 플라스틱 컴파운드의 경우 수분에 대한
의존성이 낮고 전기적인 특성이 우수하지만, color 구현에 제약이 있고 sloughing에 의한 오염이
발생할 수 있는 단점이 있다. 고분자형 대전방지제는 수분 의존성이 낮고 전기적 특성이 우수하며,
bleed-out이 없고, 다양한 color 구현이 가능하지만 첨가량이 10 ~ 20 wt%로 원가부담이
있으며, 최근 수요증대로 판가가 지속적으로 상승중이다. 본 발표에서는 1) 고분자형 대전방지제에
대한 기술 및 시장 동향, 2) 당사에서 개발 및 양산중인 Potassium Ionomer 기반 고분자형
대전방지제에 대하여 발표할 예정이다.
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여성연구자 특별 심포지움 및 미래연구자를 위한 진로 멘토링

제 6 회장 [10월 12일 (금)]

Organizer: 이현정 (국민대), 허수미 (전남대)
※ 본 세션은 한국여성과학기술인지원센터(WISET)의 지원을 받아 진행됨.
2O6-1 한혜미
(10:30-10:50)
Flexible Organic Phototransistors with NIR-Sensing Conjugated Polymers: From
Synthesis to Applications
1

1

1,†

1

한혜미, 이철연 , 김화정 , 김영규 한국과학기술연구원; 경북대학교
Near infrared (NIR) light-sensing photodetectors sense invisible light with human eyes
when it comes to the spectral range between 700 nm and 1400 nm. The NIR photodetectors
have been used in a variety of applications including optical communication, night
vision, biological imaging, and environmental monitoring, etc. Recent paradigm shift
toward flexible electronics has motivated that NIR photodetectors need to possess
bendable and flexible characteristics for advanced applications. On this account, our
group has attempted to synthesize NIR-sensing conjugated polymers and fabricated
organic phototransistors with bulk heterojunction sensing channel layers which can
detect NIR light up to 1100 nm. In particular, we have demonstrated that the flexible
NIR-sensing organic phototransistors can operate in a bended state. In this presentation,
we summarize our recent efforts in the field of NIR-sensing organic phototransistors
and introduce a state-of-the-art technology for next step.

2O6-2 손선영
(10:50-11:10)
Free-patterned Design of Fabric-based Wearable Organic Light-emitting Diodes
손선영, 박현진, 권지민, 심재원1, 정성준† 포항공과대학교; 1동국대학교
In this work, we demonstrate the organic light-emitting diodes (OLEDs) fabricated on
stretchable fabrics. For the device fabrication, we used a dispenser printing method,
which is simple, cost effective, large-area applicable. Polydimethylsiloxane (PDMS)
or poly(vinyl alcohol) (PVA) has used to improve a rough surface of the fabric-based
substrates. The resistance value of a ITO anode deposited on surface-planarized fabrics
is approximately 150 Ω, which has lower resistance than bare fabrics (3 kΩ) without
any planarization layer. The printed OLEDs on surface-planarized fabrics exhibited
2
high luminance of 5,346 cd/m at 8 V. This research was supported by the MSIT(Ministry
of Science and ICT), Korea, under the “ICT Consilience Creative program” (IITP2018-2011-1-00783) supervised by the IITP(Institute for Information & communications
Technology Promotion).

2O6-3 구강희
(11:10-11:30)
Understanding Shape Transition of Block Copolymer Particles by Controlled Assembly
of Nanorod Surfactants and Block Copolymers
구강희, 유지호1, 윤홍석, 신재만, 장세규2, 이원보1, 김범준† KAIST; 1서울대학교; 2KIST
We demonstrate the impact of the length-controlled NRs on manipulating the interfacial
properties of BCP emulsions to produce anisotropic BCP particles. A series of lamellaeand cylinder-forming PS-b-P4VP and length-controlled NRs were co-assembled, and
selective arrangement of NRs on the P4VP domain at the particle surface enabled the
production of anisotropic particles. In particular, the ratio of the NR length to the size
of the NR-hosting domain (l/L) was the key parameter in determining the location of
the NRs in the BCP particles as well as their final particle shape. The oblate particles
were generated in the range of 0.36 ≤ l/L ≤ 0.96, whereas the prolate particles
were produced for much wider range of l/L ≥ 0.83 without upper limit. Furthermore,
quantitative calculation of the free energy at the particle interface and DPD simulation
were carried out to theoretically support the l/L-dependent shape transition of BCP
particles.

2O6-4 손영주
(11:30-11:50)
Repeated Tensile Stimulus for Mature Myotube Formation on Gelatin Nanofiber

and DSC measurements confirmed that the PRX_NR1 containing epoxy resin afforded
a high reaction rate. Furthermore, the cross-linking density and mechanical properties
of the epoxy resin were confirmed by DMA, tensile test, impact test. Interestingly, the
epoxy resin exhibited a simultaneous increase in ductility which is important to avoid
brittle fracture of the epoxy resins. These results indicate that the proposed molecular
necklace-like supramolecular PRX_NR1 accelerator is highly effective to overcome the
traditional drawbacks of an epoxy resin.

2O6-6 풍
(12:05-12:20)
Reactive Oxygen Species Scavenging Injectable Hydrogel with Cytoprotective Effect
under Oxidative Stress for Tissue Regenerative
풍, 박기동† 아주대학교
The overexpression of reactive oxygen species (ROS) contributes to the pathogenesis
of numerous diseases, such as atherosclerosis, myocardial infarction, cancer, and chronic
inflammation. In this study, we developed an injectable gelatin-hydroxyphenyl propionic
(GH) hydrogels incorporating antioxidant gallic acid on the gelatin backbone (GGA)
to locally scavenge the excessive ROS and suppress the oxidative stress injury. The
hydrogels were rapidly formed within 10 sec via horseradish peroxidase-catalyzed
cross-linking in the presence of hydrogen peroxide. The hydrogels effectively scavenged
the hydroxyl radicals (76-91%) and DPPH radicals (35-59%) by varying the amount
of incorporated GGA. Moreover, the hydrogels significantly preserved the cell viability
under ROS microenvironment by reducing the intracellular ROS production. These results
suggest that GH/GGA hydrogels can serve as promising injectable cell/drug delivery
platforms for treatment of diseases with local oxidative stress.

2L6-1 김은경

2O6-5 서지애
(11:50-12:05)
Development of a Supramolecular Accelerator Simultaneously to Increase the
Cross-linking Density and Ductility of an Epoxy Resin
서지애, 서지훈† 고려대학교
The development of a novel accelerator capable of simultaneously enhancing the
cross-linking density and ductility of an epoxy resin without sacrificing the reaction
rate is reported. The basic concept comprises the synthesis of a tertiary amine
functionalized polyrotaxane (PRX_NR1) accelerator: a molecular necklace structure that
induces a high cross-linking density as well as active molecular movement. FT-IR

연세대학교 화학과 (학사)
서울대학교 화학과 (석사)
University of Houston 화학과 (박사)
Visiting Assistant Professor, University of Houston
한국화학연구원 (Post-Doc., 책임연구원, 화학소재연구부장)
연세대학교 화공생명공학과 교수
Visiting Professor, Chiba Univeristy
Vice President for Research Affair, Yonsei University
President of University-Industry Foundation, Yonsei University
Doctor honoris causa, Ecole Normale Superieure de Cachan,
France

Stabilizig and Empowering with Color Swtichable Polymers
김은경† 연세대학교
Switching of color into different colors has become crucial tool for electronics and
bionics. Among them π-conjugated polymers (CPs) have emerged as promising color
switching materials for their easy tunability of colors, carrier transport, and solution
processibility. Yet stability of their color at target state has been insecure in an electronic
device. Using poly(3,4-propylenedioxythiophene) derivatives (PRs) a new mechanism
was explored to feature an electrochromic display (ECD) having high color contrast
and long color stability. The control on the interfacial charge transport and charge
balancing reactions afforded ECDs with a bistability and low working voltage. Taking
advantage of the bistability and charge storage capacity of CPs, a color switchable
EC capacitor could be realized to power electronics. This talk will include a discussion
on women scientist role as a leader who empower and navigate the society.

2L6-2 장영래

(13:00-13:30)

1989
1989-현재

†

손영주, 유혁상 , Mao Wei, 이솔, 신지운, 이주원 강원대학교
Volumetric muscle loss (VML) that cannot recovered by native repair system in the
body requires surgical intervention such as autologous tissue implantation. In order
to develop the scaffold for VML defect site, gelatin nanofiber was developed that co-axially
electrospun poly(ε-caprolactone) (PCL) and gelatin nanofiber was treated with 2% (v/v)
glutaraldehyde for core gelatin crosslinking, and shell PCL was discarded by solvent
etching. Physicochemical property of pure gelatin nanofiber revealed 215±60 nm of
average diameter, 6-folds of water swelling ratio, and 19% (w/w) of degradation for
30 days. Mouse skeletal muscle cell line, C2C12s on the nanofiber were differentiated
with gradual increasing the nanofiber stretching rate, every day. Myotube related genes
were all over-expressed than the cells on non-stretched nanofiber as the result of
qPCR and microarray. The results suggest the possibility of gelatin nanofiber with myotube
implantation in VML defect site.

(12:30-13:00)
1982
1984
1990
1990-1992
1992-2004
2004-현재
2013-2016
2014-2016
2014-2016
2015

KAIST 화학공학과 (학사)
LG화학 중앙연구소 수석연구위원

차세대 디스플레이용 코팅 소재
장영래† LG화학
차세대 디스플레이용 코팅 필름으로 대형 디스플레이용 코팅 필름과 홀로그램용 소재에 대해
소개하고자 한다. 향 후 시장 성장성이 높은 디스플레이로 Commercial용을 들 수 있는데 전자
칠판의 경우 휘도가 증가하면서 Laser Pointer가 시인되지 않는 문제가 있다. 본 발표에서는
Laser Pointer 시인성을 개선한 코팅 필름과 강화 글래스 대체용 고경도 필름에 대해 소개하고자
한다. 또한 증강 현실 기기내 Waveguide로 포토폴리머 필름이 활용되고 있다. 이에 포토폴리머
필름의 요소 기술 및 Mechanism, 기술 개발 현황 등에 대해 소개하고자 한다. 또한 여성 공학인으로
서 “나의 경쟁력은 무엇인가”에 대해 같이 토의해보고자 한다.

2L6-3 강정미

(13:30-14:00)

2003-2007
2010-2012
2012-2016
2016-현재

동아대학교 생명공학과 (학사)
과학기술연합대학원대학교(KIST 캠퍼스) 의공학과 (석사)
과학기술연합대학원대학교(KIST 캠퍼스) 의공학과 (박사)
SK바이오랜드 의과학연구소 사업개발팀장
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여성연구자에서 기획전문가로 : BT사업 개발 현황과 전망
†
강정미 SK 바이오랜드
With the motto "Nature, Science, and Life", Bioland has been leading the development
of raw materials using natural resources since 1995 and incorporated into ‘SK group’
in 2014. SK Bioland has kept the top position in the cosmetics raw materials industry,
and has become an internationally recognized company that also can be trusted in
the fields of food, pharmaceuticals, and medical device. In addition, SK Bioland is
advancing as a global biotechnology company that leads the global market through
the development of quality products utilizing local natural resources and constructing
an overseas network. We are also researching and expanding the application and securing
new formulations, and have organized ‘Biomedical connection & development team’
to find new growth engines to drive the country’s economy in the future. In this seminar,
I will share the direction and strategy of how we are planning the value-up project.
I hope to find various business partners and will develop an opinion on the research.

2L6-4 문초혜

(14:00-14:30)
1997-2002
2005-2013
2005-2008
2008-2013
2010
2013-2014
2014-현재
2016-현재

경희대학교 화학공학과 (학사)
서울대학교 바이오엔지니어링 (박사)
㈜뉴하트바이오 위촉연구원
한국과학기술연구원 연구원
㈜에이앤씨바이오
고려대학교 보건과학대학 연구교수
나이스평가정보㈜ 선임연구원
국민연금 외부 자문위원

엔지니어가 바라보는 기술신용평가
문초혜† 나이스평가정보
엔지니어가 바라보는 기술신용평가
1. 기술신용평가의 정의
2. 기술신용평가의 역할
3. 기술신용평가가 산업에 미치는 영향
4. 기술신용평가의 확장성

have variuos advantages including excellent electron extraction/transport properties.
However, fullerene derivatives have some disadvantages. Non-fullerene electron
acceptors have been developed as replacements to fullerene derivatives. Among them,
NDI-based acceptors have many advantages, such as simple synthetic routes, high
absorption in the visible light wavelength region, high electron mobility, and good solubility
in organic solvents. In this study, We designed new NDI-based polymers and small
molecules for solar cells.

2O6-9 진선미
(15:15-15:30)
Elucidating Helical Assembly of Au Nanoparticles Confined Nanochannels by
Transmission Electron Microscopy Tomography
진선미, Ke Wang1, 김인혜, Jintao Zhu1, 이은지2,† 충남대학교; 1Huazhong University of
Science and Technology; 2광주과학기술원
Although the gap distance between nanoparticles (NPs) and their uniformity in
supramolecular assemblies affect the surface-enhanced Raman scattering (SERS), it
is difficult to clearly explain the complex organization of NPs by conventional transmission
electron microscopy (TEM). Here, we demonstrate the direct visualization of supramolecular
assemblies of polystyrene-tethered gold NPs (AuNPs@PS) in anodic aluminum oxide
(AAO) channels by using TEM tomography (TEMT). Two-layered zigzag packing of NPs
observed from two cylindrical assemblies as a function of diameter of AAO channels
actually had a completely different structures, which can be elucidated to two layered
zigzag and three-layered double helical array of NPs by TEMT. This analysis can provide
a strategy to design hybrid assemblies with controllable dimensionality to tune optical
properties (e.g. SERS effect) of AuNPs and reduce the scientific errors in identifying
the correlation between nanostructures and their functions.

2O6-10 강가량
(15:30-15:45)
Studies Phase Behavior of Block Copolymer (BCP) Brushes with Various Parameters
Using Simulation

2O6-7 김미정
(14:40-15:00)
Towards Single-MW Macromolecular CT Contrast Agents with Nano-sized Properties
Synthesized Using High Iodine-content Modular Building Blocks
†

김미정, 정혜연, 김보람, 성수은, 김윤경 한국생명공학연구원
To date, small-molecule CT contrast agents have been used frequently for CT imaging
to improve contrast enhancement of the vascular system. However, these small-sized
agents are excreted rapidly through kidneys, often resulting in significant renal toxicity
and requiring high injection dose. To overcome these problems, recently, our group
and other researchers reported on nano-sized CT contrast agents with increased blood
half-lives. As part of our continued efforts, we developed single-MW macromolecular
CT contrast agents, which not only have nano-sized properties, but also have ultimate
reproducibility and homogeneity like small molecules, that is rarely achieved in
nanomedicine. Specifically, high iodine-content modular building blocks were used
in combination with diverse types of core molecules customized for various purposes,
such as biodegradability. We envision that our approach may provide first step toward
realizing commercialization of nano-sized CT contrast agents.

2O6-8 하연희
Development of Novel NDI-Based Acceptors for Solar Cells

(15:00-15:15)

하연희, 김윤희†, 권순기 경상대학교
Organic solar cells are a promising area because of cost-effective fabrication, light
weight, mechanical flexibility and facile ability to tune the band gap for organic
semiconductors. Among the various strategies, optimizing the morphology of BHJ
structures consisting of conjugated polymers and fullerene derivatives has significantly
improved the power conversion efficiencies of OSCs. Fullerene based electron acceptors

강가량, 허수미†, 김명웅1, 손동완1 전남대학교; 1인하대학교
The block copolymer (BCP) and BCP brushes have self-assembly properties, but the
brushes are different from the BCP morphologies because one end of the chain is
attached to the substrate. Compared to BCP, which is actively studied for its application
in various nanotechnologies, BCP brushes has not active explored yet. In previous
BCP studies, researcher used the Self-consistent field theory (SCFT) model to predict
the morphologies, but in the BCP brush studies, SCFT have limitation of high molecular
weight and high grafting densities. Hence, we conducted simulations with a
coarse-grained model which overcome limitation of SCFT model. And we investigated
BCP brush phase behaviors with wide range of parameter values, including the grafting
density, segregation strength between the blocks, preference and preferential interactions
between polymer blocks and the substrate. Our study will provide a guideline for
experimentalists from BCP brushes.

2O6-11 박정은
Contactless Magnetomotility of Helical Soft Robots

(15:45-16:00)

박정은, 위정재† 인하대학교
Magnetically actuated helical soft robots implement untethered manipulation without
on-board weight penalty. Herein, we synthesized magnetically active 3D helical polymer
composites with polydimethylsiloxane (PDMS) matrix and iron particles. The 3D helical
geometry was constructed by two-step curing system from pre-cured 2D composite
film. A permanent magnet placed on uniaxial moving stage resulted in rolling motions
of soft robots when the angular momentum exceeded rolling resistance. In this
presentation, various factors affecting magnetomotility of the soft robots will be discussed
including velocity of magnet displacement as well as magnetic flux density.

고분자가공/복합재료

제 7 회장 [10월 12일 (금)]
Organizer: 김선주 (중앙대), 안석훈 (KIST)

2L7-1 조은범

(10:30-11:00)

1994
1996
2002
2010
2017
2010-현재

서울대학교 화학공학과 (학사)
서울대학교 화학공학과 (석사)
서울대학교 화학공학과 (박사)
미국 켄트주립대학교 화학과 (Post-Doc.)
미국 펜실베니아대학교 재료과 방문교수
서울과학기술대학교 정밀화학과 부교수

Structural Variation and Stability of Mesoporous Silica and Organosilica Prepared with
Water-Soluble Multi-block Copolymer Templates
조은범† 서울과학기술대학교
Mesoporous silica and organosilica powder samples were prepared with di-, tri- and
pentablock copolymers in acidic aqueous solutions. Block copolymers were synthesized
with combination of poly(ethylene oxide), poly(lactic acid-co-glycolic acid), and Pluronic
PEO-PPO-PEO triblock copolymers via step-growth polymerization. Generally, poly
(ethylene oxide) block in block copolymers supports chemical interaction between its
polar oxygen atom and hydroxyl group of hydrolysed silica precursors as well as sol-gel
reaction between silica precursors within boundary of PEO corona chains in aqueous
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solution. It was found that structure of block copolymer template can be varied during
sol-gel reaction to get different pore structure and particle shape. Mesoporous materials
templated from various block copolymers were characterized with various analysis method
to compare physicochemical nanoporous structures. Also, structural stability will be
discussed for versatile applications.

2L7-2 고윤기

(11:00-11:30)

1998-2003
2003-2005
2005-2011
2011-현재

한국과학기술원 기계공학과 (학사)
한국과학기술원 기계공학과 (석사)
한국과학기술원 기계공학과 (박사)
자동차부품연구원 선임연구원

자동차 헤드램프 모듈 적용 PPS 복합소재 기반 리플렉터 하우징의 방열 특성에 관한 연구
†
1
1
1
고윤기, 이평찬 , 하진욱, 김보람, 정재욱 , 최기환 자동차부품연구원; 니프코코리아
An automotive head lamp module consists of various components such as a lens, a
reflector, a holder, and a housing etc. The reflector housing has been usually made

2018년 추계학술대회 연구논문 초록집
from aluminum or magnesium for the sake of structural safety of inner lens assembly
and fast radiation of heat from the light source. In this paper, for lightweight of automotive
component, the numerical analysis is performed to evaluate the adaptability of
poly-phenylene sulfide (PPS) as the material of the reflector housing. Heat flux radiated
from the bulb is calculated through the heat transfer numerical analysis by comparing
the experimental temperature distribution the simulated one according to the variation
of the heat flux of the bulb in the module. The analysis result shows that the heat
does not effectively radiated to outer surface and localized at inner surface. For release
of the localized heat, the heat radiation pin structures and nano filler PPS compound
with higher thermal conductivity are suggested.

2L7-3 최재선

multilayers role as a positive triboelectric-material and electrode of devices. A graphene
multilayer on a textile was demonstrated for scalable and wearable TENG operated
by a single electrode mode. The simple and versatile graphene-based LbL assembly
can provide some portable microelectronic applications like self-powered wireless
sensors and further wearable energy harvesting devices.

2L7-6 강은아

(11:30-12:00)

1999
2002
2002-2007
2013
2013-2016
2016-현재

서울대학교 응용화학부 (학사)
서울대학교 응용화학부 (석사)
한국타이어 중앙연구소
The University of Akron Polymer Eng. (박사)
Cabot Corporation
LG화학 기술연구원

Phase Separation Behavior and Dynamic Mechanical Properties of Unfilled and Silica
Filled Styrene Butadiene Rubber (SBR) and Butadiene Rubber (BR) Blend
최재선, 나육열, 박정원, 김창종, 김노마† LG화학 기술연구원
Typically a passenger tire tread compound consists of SBR, BR and reinforcing particles.
There are various grades of SBR with different content of styrene and vinyl which influences
glass transition temperature and tire performances. In this study, unfilled and silica-filled
SBR/BR blends with various styrene contents of SBR were prepared. A phase separation
behavior of unfilled SBR/BR blend was analyzed by TEM and dynamic mechanical
properties (ARES). Silica distribution and dispersion of silica-filled SBR/BR were analyzed
by TEM and USAXS. It was found that phase separation between SBR and BR was
clear when styrene content is above 39%, while it was not for styrene content of 21%.
Silica-filled SBR/BR compound with high styrene SBR (39%) showed uneven silica
distribution with a formation of silica aggregate clusters, while that with low styrene
SBR (21%) didn't show such behavior. Dynamic mechanical properties appeared to be
related to such morphological behavior.

2L7-4 양범주

(12:00-12:30)

2009
2011
2015
2015-현재

한동대학교 공간환경시스템공학부 (학사)
한국과학기술원 건설및환경공학과 (석사)
한국과학기술원 건설및환경공학과 (박사)
한국과학기술연구원 복합소재기술연구소 연구원,
선임연구원

고분자 나노복합소재 모델링을 위한 멀티스케일 및 데이터기반 시뮬레이션 연구
양범주†, 전해민1 한국과학기술연구원; 1한밭대학교
본 발표에서는 실리카 나노입자의 크기와 함유량이 고분자 복합소재의 기계적 특성에 미치는
멀티스케일 및 데이터 기반 시뮬레이션 연구결과를 비교 정리하였다. 실리카 입자는 고분자
대비 높은 탄성계수를 바탕으로 변형초기 입자-고분자간 디본딩, 공극확장, 소성변형의 순서로
이어지는 고인성 메커니즘을 이끄는 것으로 알려져 있다. 그러나 실리카 입자가 나노급으로
소형화 됨에 따라 입자의 크기와 계면에 의한 영향이 강조되었으며, 이에 대한 보다 정확하고
신뢰성 있는 해석기법이 요구되었다. 이에 본 연구에서는 입자 크기와 계면특성이 고려된 미세역학
(Micromechanics) 기반 재료 구성방정식을 유도하고, 여기에 분자동역학 (멀티스케일 시뮬레이
션) 및 입자군집 최적화 (데이터 기반 시뮬레이션) 기법을 결합하여 두 해석 방법간의 특성을
분석하였다. 또한 본 시뮬레이션 연구를 통하여 나노입자의 크기, 계면특성, 체적비가 전체적인
복합소재 거동에 미치는 영향을 수치적으로 예측하였다.

2L7-5 박용태

(14:30-15:00)

1996
2001
2002-2007
2007-2009
2009-2011
2015-현재

중앙대학교 화학공학과 (학사)
University of Utah, Bioengineering (MS)
Purdue University, Biomedical Engineering (Ph.D.)
한국과학기술연구원 (Post-Doc.)
연세대학교 연구교수
중앙대학교 화학신소재공학과 조교수

Nanodiamonds and its Derivative Nanoonions as Functional Nanocomposite Materials
강은아† 중앙대학교
The advantages of nanodiamonds with crystalline structure in 5 nm size and nanoonions
also own easily modifiable surface properties to control surface charge and chemical
functionality, which can be stabilized in aqueous environment at varied pH. Moreover,
depending on the carbon lattice morphology, nanodiamond and nanoonions offer the
unique functionality in physical absorbance of small molecules, energy absorbance,
high thermal expansion, and high electron capacity. Here, nanodiamonds with crystalline
structure in 5 nm size and its derivative nanoonions with extremely amorphous structure
and longer molecular lattice distance is extended into biomedical application as drug
delivery, therapy, and imaging. The vasatile applications of nanodiamond and nanoonion
as platform composite materials will be introduced in drug delivery, photoacoustic imaging,
and potentials electric catalytic activity.

2L7-7 김성륜

(15:00-15:30)

2006
2010
2010-2012
2012-2017
2017-현재

한양대학교 응용화학공학부 (학사)
서울대학교 재료공학부 (석ㆍ박사)
서울대학교 신소재공동연구소 (Post-Doc.)
한국과학기술연구원 선임연구원
전북대학교 고분자섬유나노공학부 조교수

에어로겔 기반 초단열 복합재료
이혜성, 장한결, 조재현1, 양범주1, 김성륜† 전북대학교; 1한국과학기술연구원
알려진 재료 중 단열 특성이 가장 우수하고, 즉, 열전도도가 가장 낮고, 가장 가벼운 고체인
에어로겔을 이용한 단열 복합재료에 관한 관심과 수요가 꾸준히 증가하고 있다. 에어로겔의
취약한 기계적 특성을 향상시키기 위해 주로 에어로겔을 메트릭스로 하여 다양한 보강 필러를
혼입하는 연구들이 주로 수행되어 왔으나, 본 연구에서는 연구 관점을 전환하여 에어로겔을
필러로 고분자를 메트릭스로 적용한 복합재료에 대해 연구하였다. 단열 복합재료의 열전도도,
내열성, 난연성 및 유연성을 제어하기 위해 이러한 특성을 결정하는 물리적 요인을 분석하였고,
물리적 요인에 기초하여 다양한 재료 개질 및 공정 방법 제안 등의 시도가 이루어졌다. 복합재료
내부에 혼입된 에어로겔의 기공 구조 보존 여부가 복합재료 열전도도를 결정하는 가장 중요한
요인이었으며, 고분자 메트릭스의 특성이 복합재료 내열성 및 유연성을 지배하는 주요 요인이었
다. 이러한 시도들을 바탕으로, 에어로겔을 메트릭스로 채택하는 기존 연구 관점으로는 도달하기
어려운 에어로겔 복합재료 기반 유연 초단열 코팅소재 및 섬유를 개발하였다.

2L7-8 김민국

(15:30-16:00)

2011
2013
2016
2016-2017
2017-현재

한국과학기술원(KAIST) 기계공학과 (학사)
한국과학기술원(KAIST) 기계공학과 (석사)
한국과학기술원(KAIST) 기계공학과 (박사)
한국과학기술원(KAIST) 기계기술연구소 연구원
한국과학기술연구원 복합소재기술연구소 선임연구원

(14:00-14:30)

1998
2001
2011
2011-2014
2014-현재

한국과학기술원 기계공학과 (학사)
포항공과대학교 기계공학과 (석사)
Texas A&M대학교 기계공학과 (박사)
미네소타대학교 화학공학과 (Post-Doc.)
명지대학교 기계공학과 조/부교수

Grapphene-based Layer-by-Layer Assembly: Application for Wearable Triboelectric
Nanogenerator
†
박용태 명지대학교
Triboelectric nanogenerators (TENGs) are a promising next-generation mechanical
energy harvester because of their light weight, portability, and eco-friendliness. However,
some requirements such as cost-effectiveness, high performance, scalability, and simple
process make the real industrial applications of TENGs difficult. In this study, we first
reported graphene-based TENG by layer-by-layer (LbL) technique that enables low
cost, durable, scalable, and wearable TENGs. The LbL-based graphene multilayer was
deposited on a flat, undulated polymer substrate or textile structure, where the graphene

Experimental Study of T-RTM Process for the Carbon/PA6 Composite Using Anionic
Polymerization of ε–caprolactam
†
김민국 한국과학기술연구원
T-RTM is the most likely process for mass production of carbon fiber reinforced
thermoplastic polymer (CFRTP) composites, applicable for automotive application. T-RTM
process using the anionic polymerization of ε–caprolactam has advantages on fast curing
speed, good impregnation, impact resistance and recyclability. Only two parameters
that can be controlled in the T-RTM process are the resin temperature and the mold
temperature (curing temperature) before and after the mixing the activator, catalyst
and caprolactam. In this study, the anionic polymerization process of ε–caprolactam
was investigated to optimize the T-RTM fabrication process with respect to the process
temperatures. The curing process of the T-RTM (polymerization and the crystallization
of the ε–caprolactam) was analyzed by cure monitoring using dielectrometry. The
mechanical properties and impregnation quality of the polyamide 6 and CFRTP were
measured with respect to the process temperatures.
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Organizer: Dong Hoon Choi (Korea Univ.)
2L8-0 Jungahn Kim
Opening Address
Jungahn Kim, President, FAPS

2L8-1 Rusli Daik
1993
1997
1997-1999
1999-2003
2003-2013
2012-Present
2013-Present

(10:30-10:40)

(10:40-11:00)
BSc (Hons), Chemistry, Universiti Kebangsaan Malaysia
Ph. D., Polymer Chemistry, Durham University
Lecturer, Chemistry Department, Faculty of Physical and
Applied Sciences, UKM
Lecturer, School of Chemical Sciences and Food Technology,
Faculty of Science and Technology, UKM
Associate Professor, School of Chemical Sciences and Food
Technology Faculty of Science and Technology, UKM
Deputy Dean, Research and Innovation, Faculty of Science
and Technology
Professor, Polymer Chemistry, School of Chemical Sciences
and Food Technology Faculty of Science and Technology,
Universiti Kebangsaan Malaysia (UKM)

Application of Biodegradable Organogel from Microbial Monomer in Topical Drug
Delivery
†
Satriani Aga Pasma, Rusli Daik , Mohd Hanif Zulfakar, Suria Ramli, Mohamad Yusof
Maskat Universiti Kebangsaan Malaysia
In this study biodegradable polyester organogel was developed from oil palm empty
fruit bunch (OPEFB) derived monomers and oleic acid for pharmaceutical purpose.
Enzymatic polymerization was conducted to synthesis biodegradable polyester using
succinic acid that was microbially synthesized from OPEFB cellulose. 4-Hydroxybenzoic
acid monomer was produced from OPEFB lignin by using enzymatic hydrolysis process.
Oleic acid was used as a lipid phase in the system and also as a penetration enhancer
whereas curcumin was used as a model of hydrophobic drug. The polymer organogel
was closely monitored and thermal, rheological and mechanical properties were compared
with the established organogel for their potential use as an effective topical drug carrier.
The organogel showed pseudoplastic rheological features, with excellent mechanical
properties (firmness, adhesiveness, and compressibility), which indicated their excellent
spreadability for application on skin. Stability of organogels was determined by physical
assessment at 4 ℃, 25 ℃, and 40 ℃ and the drug content (curcumin) was determined
with High Performance Liquid Chromatography (HPLC). Polymer organogel (PBSO) that
was prepared from a mixture of 4-hydoxybenzoic acid and poly(butylene glycol succinate)
showed the highest drug loading content compared to other organogels. It is therefore
concluded that the produced polyester organogel could be used as an effective topical
drug delivery vehicle for pharmaceutical purposes.
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Prof., Chemical Engineering, Istanbul University
Prof., Polymer and Engineering, University of Massachusetts
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Preparation of Patterned Polymeric Scaffold by Soft Lithographic Method and Its
Characterization for Tissue Engineering
Ayse Zehra AROGUZ† Istanbul University
Nowadays, cell growth studies on patterned surfaces have received increasing interest
due to their cell control and substrate adhesion properties. In this study, the patterned
scaffolds were prepared by using Soft Lithographic Method. The structural and
morphological properties of the prepared materials were analyze for the application
of cell growth systems. The microscope glasses were used as the bottom holder and
coated with different polymers as polyethylene glycol dimethyl acrylate (PEG-DMA),
polyvinyl chloride (PVC), polymethyl methacrylate (PMMA) and Ag in order to compare
the efficiency of the samples on the cell growth. The coated surface were patterned
using poly(dimethylsiloxane) (PDMS) molds which were fabricated originally as soft
materials for pattern transfer and used as stamps and as scaffolds.
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Ph.D., student of the Institute of Electrochemistry, Russian
Academy of Sciences (Moscow)
Ph. Degree in Bioelectrochemistry from the Institute of
Electrochemistry
Habilitation Dr. Degree from the Institute of Electrochemistry.
Professor, Far East State University (Vladivostok)
Institute of Chemistry, Russian Academy of Sciences
Corresponding Member of Russian Academy of Sciences
WCU Full Professor, Pusan National University, Busan, Korea
Visiting Professor, University of Tokyo, Japan
Affiliate Member of Royal Society of Chemistry

Cellulosic Bionanocomposites Prepared Through the Mineralization of Aerogels
†
Yury Shchipunov Russian Academy of Sciences
Cellulose is ubiquitously available, serving as natural source of various materials that
are used widely in our daily life throughout human history. Despite its excellent properties,
man has long sought to improve its functionality because of serious limitations. One
restriction consists in a sharp drop of mechanical strength after the water absorption.
Wet cellulose suffers from microbial decay. Functionalities are also limited by the absence
of functional groups except of hydroxyls. However, these numerous groups in
macromolecules are beneficial for various chemical treatments and coating. Men started
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with chemical modifications of cellulose soon after its discovery by Anselme Payen
in 1838. Coating with metals and metal oxides termed as the mineralization is an emerging
1
technique which opens up many promising new avenues of cellulose applications.
Furthermore, it protects from the absorption of water, which brings about a sharp decrease
in the mechanical strength and fungi degradation. In this presentation, dimensionally
3
stable aerogels with low density varying between 0.02–0.1 g/cm were fabricated from
initially nanofibrillated cellulose. They serve as a scaffold for the preparation of
superhydrophobic, photocatalytic and self-cleaning materials via the mineralization by
methods of green sol-gel chemistry. (1) Y. Shchipunov and I. Postnova, Adv. Funct.
Mater., 28, 1705042 (2018).
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Synthesis and Properties of Thioether-containing Aliphatic Polyesters
Xiao-Wei Kan, An Lyu, Qi-Yuan Wang, Ling-Gao Li, Zi-Chen Li† Peking University
Aliphatic polyesters, owing to their biodegradability and biocompatibility, have gained
widespread interest for their variable applications ranging from drug deliver carriers,
scaffolds for tissue engineering to thermoplastic packing materials. The most widely
studied examples are PLA, PLGA, PCL, and PVL. To expand the applications of these
polyesters, functionalization of polyesters either by direct ROP of functionalized cyclic
ester monomers or post-polymerization modifications has been investigated to regulate
the hydrophilicity, degradation profile, as well as to anchor functional groups for further
conjugation of bioactive molecules like drugs, peptides, and proteins. Functionalization
has been mostly directed to introduce side groups, while main chain functionalization
has been less investigated mainly owing to the limit of possibilities to introduce
hetero-atoms into the backbone of polyesters. We are more interested in the
thioether-containing polyesters, owing to the ROS-responsive property of the thioether
moieties. In this talk, I will discuss the facile synthesis and controlled ROP of two new
types of monomers: 1,4-oxathian-2-one (OXO) and 1,4-oxathiepan-7-one (OTO).
Moreover, the detailed oxidative degradation process of the homopolymers, block
copolymers will also be reported together with the results from small model reactions.
With that, we will try to elucidate the effects of oxidation on the properties of these
thioether containing polyesters.
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Carbon Dioxide Based Plastics from Aluminum Porphyrin Catalyst
Xianhong Wang† Changchun Institute of Applied Chemistry, Chinese Academy of
Sciences
It is a 40 year-long expectation to develop catalyst for copolymerization of CO2 and
propylene oxide with high activity and selectivity, and great progress has been achieved,
among which bifunctional salen Cobalt catalyst is still the most successful one. However,
if biodegradable plastics is considered as the end use for CO2 based plastics (PPC),
the strict heavy metal or toxic metal standard for compostable plastics constitutes the
main obstacle for the future of this catalyst system. Therefore, heavy metal-free catalyst
design is a tendency for this purpose. In the past ten years, aluminum porphyrin catalyst
has been the focus in our group, which will be discussed in this talk, including mononuclear
single component bifunctional catalyst or binary catalyst, and multinuclear aluminum
porphyrin catalyst. Such catalyst system can produce PPC in high molecular weight
of over 200 kg/mol with relatively narrow polydispersity, the obtained PPC can be stabilized
by simple post-polymerization treatment without complicated separation process. Such
PPC is a real green plastics without any heavy or toxic metals, well suitable for the
purpose of biodegradable plastics.
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Periodically Grafted Liquid Crystalline Polymers
†
Gabriel Orodepo Ogunsola, S. Ramakrishnnan Indian Institute of Science
Liquid crystalline polymers could be of different architectures; mesogenic units that
impart the liquid crystalline property could be present either on the polymer backbone
or as a pendant unit. The nature and property of the mesophase formed evidently depends
on the polymer architecture, among other factors; the precise conformation of the polymer
chain and its organization in bulk is rather difficult to probe experimentally, and the
mesophase structure is most often characterised in terms of the organization of the
mesogens. An interesting question that arises is: could the polymer be architechtured
to control the nature of the mesophase formed? During the past decade, we have
demonstrated that immiscibility between long segments, in suitably designed polymers,
can be utilized to control the polymer chain conformation;1-3 zigzag folding of the polymer
chain was shown to occur to enable the segregation and collocation of immiscible
segments in periodically grafted amphiphilic copolymers (PGAC), often leading to the
formation of lamellar morphoplogy assisted by the crystallization of either one or both
the segments. In the presentation, I shall describe our recent efforts to understand
the behavior of a new class of periodically grafted liquid crystalline polymer (PGLCP);
I shall explore the influence of various structural parameters, such as the location of
the mesogen (pendant versus backbone), nature and length of the pendant immiscible
segment, etc., on the mesopmoprhic behavior. (1) R. K. Roy, E. B. Gowd, and S.
Ramakrishnan, Macromolecules, 45, 3063 (2012). (2) J. Mandal, S. K. Prasad, D. S.
S. Rao, and S. Ramakrishnan, J. Am. Chem. Soc., 136, 2538 (2014). (3) S. Chanda
and S. Ramakrishnan, Macromolecules, 49, 3254 (2016).

Materials Informatics on Energy-related Functional Polymers
†
Kan Hatakeyama-Sato, Kenichi Oyaizu, Yoshinori Nishikitani, Hiroyuki Nishide Waseda
University
We are upon days when big scientific data are coupled with machine learning advances
and may reduce both the time and cost of developing new materials, to be known
as materials informatics. However, there have been very limited challenges to polymers,
especially functional properties, because of their complexity and the lack of database.
By collecting the data in journal articles, we did machine learning with proper training
sets for the examples of Li ion-conducting polymers and electric conducting organic
polymers. The learning results and the extrapolated candidate polymers for the target
functionalities are being tested experimentally and discussed for gaining an insight
into machine learning, theory and simulation. We will try to describe the reality for
making materials informatics or rational co-designing approach on functional polymers.

2L8-7 S. Sivaram

Recent Studies on Polybenzoxazines: From Chemical Reaction to Applications
Ying-Ling Liu† National Tsing Hua University
Benzoxazine (Bz) is a heterocyclic group capable of undergoes thermally-induced
ring-opening addition reaction. Polymers possessing Bz moieties at mainchians become
reative and self-crosslinkable. Hence, polybenzoxazines could be processed like
thermoplastics into various shapes and then crosslinked to result in thermosetting
analogues. Based on the attrctibve properties of polybenzoxazines and their corresponding
thermosetting resins, research efforts on polybenzoxazines have been done in our group
from chemical reaction to applications. As benzoxazine ring is a highly radical transfer
group, chemical reaction routes on polybenzoxazines have been explored based on
radical transfer and coupling reations. On the other hand, polybenzoxazine have been
fabricated into free-standing dense films, electrospun nanofiber mats, and porous
membranes. The corresponding crosslinked films and membranes have shown application
potentials for lithium ion battery, oil-water separation, and liquid-liquid pervaporation
separation.
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Graphene-Elastomer Functional Nanocomposites: Structure and Properties
†
S. Sivaram Indian Institute of Science Education and Research
Functional elastomers having enhanced electrical and thermal conductivity are desirable
in many applications. Graphene can fetch this property, if it is effectively incorporated
into the elastomer matrix. The great challenge in preparing graphene-elastomer
nanocomposites is in formulating a scalable and economical method to produce defect
free graphene and its homogeneous dispersion into elastomer matrices. We have examined
several simple methods to produce defect free few layer (2-5) graphene, capable of
being easily dispersed into synthetic and natural rubbers. The resulting composite showed
large increase in thermal conductivity (480-980%) along with 40% increase in tensile
properties and 60% improvement in electrical conductivity. This study provides a novel
and generalized approach for the preparation of graphene based thermally conductive
rubber nanocomposites. The success of developing graphene-based biomaterials
depends on its ease of synthesis, use of environmentally benign methods and low
toxicity of the reagents and chemicals involved as well as biocompatibility of the final
products/devices. Most graphene preparation methods use neither safe compound for
exfoliation of graphite nor provide high production rates. We report, herein, a simple,
scalable and safe method to produce defect free few layers graphene using naturally
available phenolics i.e., curcumin/tetrahydrocurcumin/quercetin, as solid-phase
exfoliating agents with high productivity. The production method can also be employed
in liquid-phase using a ball mill and a sand grinder or even an internal mixer. The
combined effect of π-π interaction and charge transfer (from curcumin to graphene)
is postulated to be the driving force for efficient exfoliation of graphite. Aqueous graphene
dispersions, thus produced, were used for the preparation of its thin film nanocomposites
with the natural rubber (NR) latex. The obtained nanocomposites show superior tensile
strength with low modulus and no loss of % elongation at break compared to NR latex
thin film. In vitro and in vivo investigations demonstrate that the prepared nanocomposite
is biocompatible. This approach could be useful for the production of materials suitable
1,2
in bio-medical products, which come in contact with body parts/body fluids. (1) G.
George, S. B. Sisupal, T. Tomy, B. A. Pottammal, A. Kumaran, V. Suvekbala, R. Gopimohan,
S. Sivaram, and R. Lakshminarayanan, Carbon, 119, 527 (2017). (2) G. George, S.B.
Sisupal, T. Tomy, A. Kumaran, P. Vadivelu S. Sivaram, and R. Lakshminarayanan, Sci.
Rep., 8, 11228 (2018).
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Molecular Architecture Effect of Oligosaccharide-based Block Copolymers for
Stretchable Electrical Device Applications
Chih-Chien Hung, Saki Nakahira1, Takuya Isono1, Shih-Huang Tung, Toshifumi Satoh1,
†
1
Wen-Chang Chen National Taiwan University; Hokkaido University
We present a design concept of carbohydrate-based block copolymers (BCP) of
hydrophilic maltoheptaose (MH) and hydrophobic poly(butyl acrylate) (PBA) with linear
(AB, ABA) and star-shaped architectures for the application of transistor-type memory
devices. The BCP thin films showed either parallel cylindrical MH domains or
highly-ordered spherical MH domains, dependent on the PBA volume fraction. The
phase-separated structures and the domain sizes of the BCPs also varied with the
molecular architectures. The stretchability of the thin films could be significantly improved
by introducing the flexible PBA segment into BCPs. In particular, the ABA-type and
star-shaped BCPs with end MH segments endured a high strain and no crack was
observed even at 100% strain. Thus, the FET memory devices with ABA-type and
star-shaped BCP thin films as the charge trapping layers exhibited remarkably stable
charge carrier mobilities and memory windows when the films were under cyclic 50
% strain up to 1000 cycles. This work demonstrates the significance of the molecular
architectures effect of BCPs for high-performance stretchable and wearable electronic
devices.
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2O9-1 이상호
(10:30-10:45)
Solvent Size Dependent Structure of Diblock Copolymer Micelles in N-alkanes
†

1

1

이상호, 최수형 , 방준하 홍익대학교; 고려대학교
Block copolymers can self-assemble into micelles in selective solvents.Theoretical
description for the micelle structure considers the balance between core and corona
block stretching and the insoluble core block-solvent interaction with the assumption
that the core area is solvent-free.In this research,we investigate the micelle structure
as a function of solvent size to tune the unfavorable interaction.Here,we investigate
the structure of PS-PEP micelles in selective solvents such as n-alkanes to reduce
the unfavorable core block-solvent interaction systematically.We observed that the critical
micelle temperature, decreases as solvent size becomes small.In addition, detailed
micelles structure containing core radius, solvent fraction in the core area,and aggregation
number was analyzed using SAXS &SLS.It should be pointed out that when solvent
size becomes smaller, the solvent can penetrate into the core, and thus the micelle
structure is influenced by the solvent entropic effect.

2O9-2 김영걸
(10:45-11:00)
Self-Assembled Morphologies of Polystyrene-b-Poly(1,4-butadiene) Confined in
Cone-Shaped Templates: Effect of Confinement Geometries

김영걸, Takeshi Higuchi1, 황성열, An-Chang Shi2, Baohui Li3, Hiroshi Jinnai1, 차국헌†
1
2
3
서울대학교; Tohoku University; Mcmaster University; Nankai University
We demonstrated the self-assembled morphologies of polystyrene-b-poly(1,4butadiene) (PS-b-PB) confined in conical templates. Based on experimental observation,
we concluded that three thermodynamic factors work competitively in the conical
confinement system; the interfacial energy of air-polymer, the entropic penalty at the
vertices, and the surface energy of the AAO wall. To systematically examine the effect
of three competing factors, two additional templates with different bottom geometries
(truncated conical and cylindrical templates) were fabricated to control the vertex
curvature of conical pores. In an attempt to identify the experimental observation more
thoroughly, simulated annealing studies of diblock copolymers along with 3D imaging
by TEM tomography were also performed.

2O9-3 TRAN HONG THANG
(11:00-11:15)
Characteristics of Chitin Nanomaterials Obtained via 3 Different Treatments and
Improved Properties of Poly(vinyl alcohol) Composites

TRAN HONG THANG, 황성연, 박제영, 오동엽† KRICT
Chitin nanomaterials are potential candidates for reinforcing applications in field of polymer
due to its specific properties. Based on 3 main processes, including deacetylation, acid
hydrolysis, and TEMPO-mediated oxidation, different types of chitin nanomaterials were obtained
and characterized. In addition, the improving ability of chitin nanomaterials in aspects
of mechanical properties, thermal expansion and oxygen barrier were also evaluated
by using poly(vinyl alcohol) (PVA) as a matrix. A comparison to show the effects and
relative relationship between morphological, chemical properties of chitin nanomaterials
and improved characteristic in PVA composites was also discussed in this study.

2O9-4 전지수
(11:15-11:30)
Effects of Magnetic Particle Alignment on Magneto-Active Polymer Composites Microarray

전지수, 위정재† 인하대학교
Programming stimuli-responsive materials are rising candidate to realize shape reconfigurable
devices. One of stimuli-responsive materials is magneto-responsive material. The
devices composed of magneto-responsive materials can response at room temperature
in a dry environment unlike other stimuli-responsive materials such as thermo- and
chemical-responsive systems. Here, we prepared magneto-active polymer composites
microarray via replica molding. The magnetic component, iron particles, is dispersed
in polydimethylsiloxane (PDMS) matrix. To program alignment of the iron particles, external
magnetic field is applied before curing the matrix. Various dispersion states are prepared
and compared. In this presentation, we report the effects of magnetic particle alignment
within composites microarray at various magnetic flux density.

2O9-5 이상엽
(11:30-11:45)
Directed Self-Assembly of Polyaniline on Crystalline Ice Surfaces: Molecular
Interpretation via Computational Chemistry
†

이상엽, 김성렬, 정우혁, 안동준 고려대학교
Polyaniline (PANI), one of the conducting polymer family, has attracted huge interest
owing to its excellent optoelectric properties. Recently, many researchers have linked
the crystallinity of PANI with its conductivity and revealed that the conductivity of PANI
strongly depends on the degree of crystallinity. Among a variety of methods to control
the morphology of PANI, self-assembly on the crystalline template (ice substrate in
this study) is facile and efficient method. To gain atomistic understandings and theoretical
insights in self-assembly structure of PANI, we adapted computational chemistry.
Especially, atomistic molecular dynamic simulation has achieved very successful high
resolution calculations in interfacial phenomena. In this presentation, we present the
first understanding self-assembled structures of PANI on various planes of crystalline
ice template using molecular dynamic simulations.

2O9-6 허지웅
(11:45-12:00)
Efficient Endocytosis with Dimensional Change of Graphene Oxide Sheets for
Anti-cancer

허지웅, 선형덕, 홍진기† 연세대학교
Graphene oxide (GO) is an allotrope of carbon family. GO sheets are 2-dimensional
atomically thin nanosheets and have been studied for bio applications attribute to their
unique physiochemical properties such as high surface area, functional oxygen moieties,
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amphiphilicity and concentration-dependent cytotoxicity. The presence of the oxygen
moieties on the surface allows easy modification to GO sheets with a variety of functional
materials. 2-dimensional anti-cancer drug delivery with GO sheets have been widely
reported. However, drug delivery with one dimensional GO scrolls has not studied yet.
In this research, we functionalized doxorubicin (DOX) onto the 2-dimensional GO sheets
by physical and chemical interactions. We have investigated the cytotoxicity of GO
scrolls and analyzed the loading efficiency of DOX in GO scrolls depending on their
lateral sheet size. Furthermore, size-dependent and pH-dependent DOX release rate
and cellular uptake mechanism with HeLa cells were studied.

2O9-7 이승열
Designing Nanodimple Arrays for Plasmonic Coloration

(12:00-12:15)

†

이승열, 김신현 한국과학기술원
Stained glass exhibits beautiful plasmonic colors made by a surface plasmon resonance
(SPR) where incident light is absorbed at the surface of the metallic nanoparticles at
a resonant wavelength. Single metallic nanoparticles smaller than wavelength can function
as a single color pixel, thereby high-resolution imaging below the diffraction limit is
possible. Although E-beam lithography or FIB lithography are suitable for high-resolution
imaging, these processes suffer from complicated and expansive procedure, and small
scale of the imaging. Herein, colloidal lithography is introduced to fabricate a large-scale
plasmonic nanostructure. The plasmonic nanostructure consists of the polymer film with
nanodimple arrays and metal deposited on top of the nanodimple arrays. Size of the
colloidal nanoparticle, thickness of the metallic film, and types of metals determine
the resonant wavelength. Furthermore, plasmonic color patterning can be realized by
photolithography process.

2O9-8 김도균
(12:15-12:30)
The Post-treatment of PEDOT: PSS Flims for All Plastic Bioelectronics

김도균, 윤명한† 광주과학기술원
Although the post-treatment of PEDOT:PSS films with strong acid induces dramatic
conductivity improvement, it has been still a great challenge to fabricate highly conductive
PEDOT:PSS films on plastic substrates due to the substrate damage. Herein, we reports
an efficient solution process to improve electrical conductivities of PEDOT:PSS films
(＞1000 S/cm) for flexible bio-electronic interfaces. We confirmed that the post-treatment
with proper solution formulations enabled the conductivity enhancement in PEDOT:PSS
films, which could be attributed to both structural rearrangement in PEDOT and removal
of unnecessary PSS. Moreover, we found that our method is compatible with various
plastic substrates such as polyimide and poly(ethylene terephthalate).

2O9-9 서동규
(14:00-14:15)
Random Copolymer-based Ion Gels Having High Ionic Conductivity and Mechanical
Robustness for Bending Durable Electrochemical Applications

서동규, 문홍철† 서울시립대학교
Electrochemical devices include electrolytes as a fundamental component. Ideal
electrolytes are required to have both high ionic conductivity and mechanical robustness.
Herein, we suggest a simple but effective strategy for preparing ion gels consisting
of random copolymers and room temperature ionic liquids. The resulting ion gels
simultaneously exhibited high ionic conductivity (~1.15 mS/cm) and large elastic modulus
(~0.105 MPa) at room temperature. To demonstrate the versatility of the gels as solid-state
electrolytes, they are applied to electrochromic devices (ECDs) with anodic species
(dimethyl ferrocene, dmFc) and electrochromic (EC) materials (ethyl viologen, EV2+).
The ECDs showed low-voltage operation, large optical transmittance contrast, and good
cyclic coloration/bleaching stability. Moreover, to take advantage of the mechanical
resilience of the gels, we fabricated flexible ECDs and they showed outstanding bending
stability irrespective of bending directions.

2O9-10 조영진
(14:15-14:30)
Influence of pH Condition on Characteristics of Gelatin Hydrogels Based Organic
Electrochemical Transistors

조영진, 김태일† 성균관대학교
Gelatin, a semi-solid electrolyte, is a kind of natural, protein-based, having great
biocompatibility. Moreover, gelatin hydrogel has thermo-responsive characteristics
allowing gelatin hydrogel to be easily processed into various shapes for electronics
by solution process. In this work, we suggest gelatin hydrogel as electrolyte and
demonstrate organic electrochemical transistors based on a sheet of gelatin. Especially,
organic electrochemical transistor (OECT) is different from field-effect transistors in
aspect of direct injection of ions from electrolyte into the active layer, usually PEDOT:PSS
(poly(3,4ethylenedioxythiophene) polystyrene sulfonate). We also modulate electrical
characteristics of the OECT with respect to pH condition of gelatin hydrogel from acid
to base, and analyze its characteristics based on electrochemical theory. Moreover,
we also develop the gelatin based OECT to electrochemical logic circuits, such as
NOT, NOR and NAND gate.

2O9-11 김보람
(14:30-14:45)
Advanced Lithium Batteries Based on the Single-ion Polymer Nanoparticles

김보람, 박문정† 포항공과대학교
As lithium ion batteries penetrated our daily life, there are growing demands for the
development of high-energy-density energy storage systems. Lithium metal batteries
are promising to this end, but they are facing a crucial safety issue caused by the
formation of lithium dendrite, tied to battery explosion upon short-circuiting the cells.
In this study, we investigate new solid-state electrolytes comprising single-ion
conducting polymer nanoparticles. The synergistic effects of mechanical stability and
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high lithium transference number were found out to be effective means of improving
battery performance. Ionic conductivity of the electrolytes was fine-tuned by controlling
the size of single-ion polymer nanoparticles.

2O9-12 조석규
(14:45-15:00)
DNA-directed Amphiphilic Self-assembly as a Chemifunctional/Multiscale Structuring
Strategy: Toward High-performance Li-S Battery Cathodes
†

조석규, 이상영 울산과학기술원
DNA-based self-assembly has garnered attention as a promising ‘bottom-up’ fabrication
technique. Here, intrigued by amphiphilic nature of DNA, we demonstrate a new class
of DNA-directed amphiphilic self-assembly as a chemifunctional structuring strategy
and explore its application to Li-S battery cathodes. During the assembly, hydrophobic
nucleobases interact with single-walled carbon nanotubes (SWCNTs). The DNA-wrapped
SWCNTs are inter-connected via chemical bridges of divalent metal ions that interact
with hydrophilic phosphates. Finally, through hydrogel formation followed by
freeze-drying, conductive DNA/SWCNT foams with hierarchical porous structure are
obtained. Sulfur powders are densely embedded inside the foam to fabricate a sulfur
cathode. The structural uniqueness of the 3D bicontinuous scaffold, in combination
with DNA-driven capturing of polysulfides, allows the resultant sulfur cathode to provide
exceptional cell performance.

2O9-13 최경원
(15:00-15:15)
Thermally Stable and Highly Efficient Planar Perovskite Solar Cells Using a ZwitterionModified SnO 2 Electron Transport Layer

We present an organic ambipolar phototransistor fabricated on top of a polymeric gate
dielectric based on PTCDI-C5 as an n-type crystal template that forms directly from
solution due to the strong self-assembling property, and C8-BTBT, a p-type channel
material with low self-assembling characteristics. We show that the n-type crystal
template aids the unidirectional formation of the p-type crystal, and we verify the device
structure using different methodologies. We present an optimization process and manage
to achieve balanced charge transport and high photosensitivity. We perform a statistical
analysis of the optimized device characteristics. We also present the ease of fabrication
of complimentary inverters with high gain using these ambipolar devices.

2O9-15 권영진
(15:30-15:45)
ROS Generation Efficiency of Conjugated Polymers with Various Backbone

권영진, 김현철, 이택승† 충남대학교
Reactive oxygen species (ROS), including peroxides, hydroxyl radicals and singlet oxygen,
are mainly produced by photocatalysts. The photocatalyst absorbs ultraviolet light to
generation an electron hole pair on the surface, and the electron hole pair react with
water molecules to form ROS. ROS is used to remove pollutant by disinfection and
antibacterial action or to induce cancer cell death in cancer treatment, but it is limited
to use for various purposes because it irradiates ultraviolet light. Recently, ROS generation
using various structures of photosensitizers and conjugated polymers was studied. In
this paper, we confirmed the efficiency of ROS generation by controlling the absorption
of visible light of conjugated polymer. When the conjugated polymer was irradiated
under visible light, it was confirmed that ROS was generated and that the efficiency
of ROS generation was different depending on the backbone of the conjugated polymer.

†

최경원, 강경호, 박철웅, 임채성, 박성진, 박태호 POSTECH
Tin oxide (SnO2) is a promising electron transport layer in planar perovskite solar cells
(P-PSCs) due to its excellent electronic properties. SnO2-based devices show the highest
PCE among planar structure devices, but it is still low compared to the mesoporous
PSCs. We develop a facile interface engineering to enhance the efficiency and the
thermal stability of the P-PSCs. The modified SnO2 shows improved conductivity, charge
extraction ability and high recombination resistance. The efficiencies of 21.43% and
20.5% were obtained for the device with doped Spiro-OMeTAD and with dopant-free
asy-PBTBDT, respectively. The devices with modified SnO2 were tested under mild
(humidity of 25%) and harsh conditions (humidity of 85%; temperature of 85℃). They
show excellent stability, thus, our newly developed method ensures highly efficient
and thermal stable P-PSCs.

2O9-14 터르쇼이 게르게이
(15:15-15:30)
Highly Crystalline Ambipolar Phototransistor Fabricated Using a PTCDI-C5 Template
on a Polymer Gate Dielectric

2O9-16 김진성
(15:45-16:00)
Surface Modification of Polymer Gate Dielectrics for Low Power in Organic Transistors
†

김진성, 조길원 포항공과대학교
In organic field-effect transistors (OFETs), polymer gate insulators (GIs) with high dielectric
constant (k) are of interest for stretchable and flexible electronic device as an alternative
to inorganic oxides or nitrides that have brittleness and high process temperature. A
myriad of research have been focusing on the interface engineering using self-assembled
monolayers (SAMs). The SAM treatment, however, is not fully understood in terms of
its growth mechanism on polymer GIs. Here, we investigate the growth step of SAM
at different temperatures. The growth temperature control showed various morphology
transition of SAM on polymer GIs and it changed organic semiconductor growth mode
as well. The DNTT FETs based on polymer GIs were performed with mobility as high
as 1.6 cm2/Vs, and it is attributed to the packing density and orientation difference
of SAMs depending on the growth environment. The work would be a trigger for extensive
research of OFETs based on polymer gate dielectrics.

터르쇼이 게르게이, 박성휘, 표승문† Konkuk University
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2O10-1 박규하
(10:30-10:45)
Control the Aromatic Compound Delivery System Compose of Polyethylene (Glycol)
Diacrylate with Graphene Oxide by Surface Primer
†

박규하, 서성백 부산대학교 생명자원과학대학 바이오소재과학과
Graphene oxide (GO) is a hydrophilic material composed of carbon lattice, and it has
biodegradability as a biomaterial include drug delivery system. Due to this possiability,
GO can not be macro carrier itself cause of its nanoparticle size. polyethylene glycol
(Glycol) Diacrylate (PEGDA) is a polymer with acrylic acid terminal group and crosslink
property when exposed to UV 365 nm, so PEGDA has been proposed a stable drug
delivery polymer. In this study, we propose a GO-PEGDA-surface primer complex
sustained-release drug-releasing processor with oleophilic drug-bearing lipophilicity
as compared to untreated GO-PEGDA. first we test the soluability in various solvents
before and after the treatment and analyze the TEM image, and stability of size and
zeta potential before and after treatment. finally, analyze time-release UV values for
many aromatic drug compound how the actual drug release model will behave.

2O10-2 노정연
(10:45-11:00)
Development of Dual Imaging Guided Oxidative-photothemal Anticancer Polymer
Micelles

노정연, 정은경, 이동원† 전북대학교
Chemotherapy has been the common treatment modality in anticancer therapies over
past decades. However, chemotherapy has several inevitable limitations such as severe
side effect. One promising strategy to enhance the therapeutic efficacy is the combination
with other treatment modality such as oxidation therapy and photothermal therapy (PTT).
In this work, we developed dual imaging-guided oxidative-photothermal combinational
nanotherapeutics (OPCN) consisting of amphiphilic polymers conjugated with ZnPP (zinc
protoporphyrin) as a HO-1 inhibitor and fluorescent IR820 as a photothermal agent,
respectively. Combination of OPCN and NIR laser irradiation markedly increased
temperature and exerted significant toxicity through induction of apoptotic cell death.
In a mouse model of xenografts, tumors were identified by the strong fluorescence
and photoacoustic signal. We anticipate that OPCN has great potential for dual
imaging-guided oxidative-photothermal combinational anticancer therapy.

2O10-3 신명환
(11:00-11:15)
Hyalruronate Conjugated Molybdenum Disulfide for Photoacoustic Cancer Theranosis
신명환, 한세광† 포항공과대학교
The near-infrared (NIR) window refers to the range of wavelengths of 700~1300 nm
in which biological tissues are transparent. It can be possible to employ light at these

wavelengths for the monitoring and triggering of biological events in vitro and vivo.
Photoacoustic tomography (PAT) takes advantage of NIR absorbing materials for
transducing light into the non-radiative signal. Another one is a fluorescence imaging
which provides high resolution and sensitivity. Here, we report an exfoliated MoS2 as
an intrinsic multimodal contrast agent for both imaging techniques. MoS2 is a mixed
phase 2-dimensional graphene analogue which has unique light absorbing property.
To enhance stability of MoS2, we conjugated thiol functionalized hyaluronate (HA) to
MoS2 via the thiol chemistry. After in vitro characterization of photoluminescence and
photothermal effect, HA-eMoS2 conjugate was successfully applied for both cancer
imaging and therapy.

2O10-4 이형근
(11:15-11:30)
pH-Responsive Mineralized Nanoparticles for Synergistic Combined Release of
ROS-amplifying Agents
이형근, 이상천1,†, 정서영, 이홍재1, 민경현1 경희대학교 약학대학; 1경희대학교 치과대학
Compared to normal cells, cancer cells are characterized by the upregulated level
of reactive oxygen species. Hence, the selective elevation of the ROS level in cancer
cells has been a promising approach for cancer treatment. Herein, we aim to develop
a calcium carbonate-mineralized therapeutic nanoparticle that can not only release
an inhibitor of ROS-scavenging antioxidants (buthionine sulfoximine(BSO)) but also
release an ROS-generating agent (arsenite), thereby leading to amplification of oxidative
stress in cancer cells and subsequent ROS-mediated apoptosis. Upon endocytosis
(pH 5.0), the released arsenite would elevate the production level of hydrogen peroxide
within the cancer cells, while BSO would inhibit a critical step in glutathione synthesis,
which synergistically enhances cancer cell growth inhibition activity of arsenite. Our
mineralized nanoparticles that can modulate the ROS level may serve as an effective
anticancer agent in terms of both efficacy and selectivity.

2O10-5 강예은
(11:30-11:45)
Sub-nanogram Level Biomarker Capturing by Nanoporous Microneedles

강예은, 성금용, 임상구, 이예찬, 양승윤† 부산대학교
Minimally invasive microneedle (MN) patches have shown its potential for the rapid
detection of biomarkers toward diagnostic point-of-care testing. However, achieving
sufficient detection sensitivity for target molecules is a significant challenge. Here we
present a highly sensitive detection platform using nanoporous MNs, enabling a rapid
capturing of biomarkers present at sub-nanogram level. The uniform nanopore arrays
on the MN surface was prepared by a controlled anodization process and then the
nanoporous MNs were functionalized by the immobilization of biomarker-specific antibody
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to detect a target biomarker based on an immunoassay method. The bio-functionalized
MN patch showed a rapid capture of estradiol known as a biomarker of preeclampsia
following 1 min incubation time. The nanoporous MN platform can be employed to detect
diverse biomarkers including metabolites and proteins and could be integrated into
a handheld system for point-of-care clinical diagnostics.

2O10-6 윤태용
(11:45-12:00)
Dependence of Molecular Structures and Concentration of Chromophores on
Electrochromic Device Performance

윤태용, 문홍철† 서울시립대학교
Electrochromic devices (ECDs) can reversibly change their optical properties via redox
reactions of EC materials, which is triggered by applying external voltages. One of the
most crucial factors for practical uses is a high operating stability. In this work, the
performance of ion gel-based ECDs was investigated with varying molecular structures
(symmetric di-heptyl viologen and asymmetric mono-heptyl viologen) and the concentration
of EC materials. Based on the results, we successfully demonstrated ECDs having highly
stable long-term coloration/bleaching cyclic stability with a high purity magenta color.

2O10-7 김지웅
(12:00-12:15)
Interconnected Conducting Polymer Microfiber Mesh for Bioelectronics and Ion
Storage Application
†

김지웅, 김영석, 김성민, 윤명한 광주과학기술원
Conducting polymer-based electrodes have drawn much attention in the fields of
bioelectronics and ion storage devices due to high gravimetric capacitances enhanced
by their ion-permeability and electrochemical activities. Herein, we demonstrated
poly(3,4-ethylenedioxythiophene):poly(styrene sulfonate) [PEDOT:PSS] microfiber
mesh-based pseudocapacitors with good electrical conductivity and ion permeability.
The microfiber meshes were fabricated by simple wet-spinning, cutting, and self-healing,
and the resultant mesh network with overall thickness over hundreds of micrometer
showed high gravimetric capacitance over 50 F/g, decent electrical conductivity of
1 kS/cm, and stable electrochemical properties during repeated charging/discharging
cycles without apparent performance degradation.

2O10-8 강동원
(12:15-12:30)
Flexible and Biocompatible Glucose Fuel Cell for Smart Soft Comtact Lens
†

강동원, 김정욱 서강대학교
There are many smart wearable devices for healthcare applications. Soft contact lens
is especially noticeable for healthcare applications because it has an efficient interface
between a human eye and the electronic device. However, many smart contact lenses
remotely powered with inductive coupling-based technique. Wireless power transfer
with inductive coupling cannot transfer high energy but also has significant efficiency
loss at long distance. Moreover, continuously incident electromagnetic radiation can
potentially be hazardous for eyes. Therefore, we here developed flexible, bio-compatible
fuel cell for smart soft contact lenses using glucose in human tears. With the prototype
of glucose fuel cell imbedded in hydrogel contact lenses, we obtained the power density
of 5 uW/cm2 using a physiological level of glucose concentration in tear.

2O10-9 윤여주
(14:00-14:15)
Synthesis of Azonaphthol-based Conjugated Polymer as a Ratiometric Chemosensor
for Fluoride Ion

윤여주, 조선영, 이택승† 충남대학교
Chemical sensors that detect specific chemicals have been widely applied in
environmental sensing, industrial goods, food processing, and bio-technology. Chemical
sensors include ion sensors, gas sensors, humidity sensors. As the smallest ions, fluoride
ions play a very important role in chemical and biological processes. It is a challenge
to study chemical sensors that recognize the small amounts of fluoride ions. Herein,
we synthesized conjugated azonaphthol-based polymers by Suzuki coupling reaction.
Upon exposure on fluoride ion, hydroxyl groups in the azonaphthol molecules were
deprotonated. We confirmed detection of fluoride ion by fluorescence quenching as
well as ratiometric color change of conjugated azonaphthol-based polymers. In addition,
the conjugated azonaphthol-based polymer has advantages, which is good sensitivity,
high selectivity, naked-eyes detection. Therefore, synthesized conjugated azonaphtholbased polymer is a potential candidate as a chemosensor.

2O10-10 유성미
(14:15-14:30)
Solution-precessable, Thin and High-dielectric Polyurea Gate Insulator with Strong
Hydrogen Bonding for Low-voltage Organic Thin-film Transistors

유성미, 김동균, 하태욱, 원종찬, 장광석1, 김윤호† 한국화학연구원; 1한양대학교
We report on the fabrication of polyurea (PU) gate insulator capable of solution process
for low-voltage operation and high performance organic thin-film transistors (TFTs).
We synthesized solution-processable polyurea by precisely controlling hydrogen bonding
through molecular design and molecular weight. A 60 nm-thick PU thin film exhibited
high dielectric constant of 5.82 and excellent electrical insulating properties. To investigate
the potential of the PU thin film as a gate insulator, we fabricated flexible dinaphtho
[2,3-b:20,30-f]thieno[3,2-b]thiophene (DNTT) organic thin-film transistors (OTFTs). The
DNTT TFTs with the 60 nm-thick PU gate insulator showed excellent TFT performance
with a field-effect mobility at a low operation voltage below 3V. In addition, the mobility
of DNTT TFTs significantly improved with simple metal-oxide assisted surface treatment
on PU gate insulator. These flexible TFT devices were successfully operated after
1000-times bending test.

2O10-11 백상훈
(14:30-14:45)
Pressure Sensitive Contact Transistors Operating in Subthreshold Regime
†

백상훈, 배근열, 권지민, 조길원, 정성준 포항공과대학교
Electronic skins (E-skins) based on organic field effect transistors (OFET) addressed
by active matrix are fascinating candidates for human-machine interfaces, and prosthesis.
However, low power consumption and high sensitivity are essentially required for truly
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wearable systems. Here, by utilizing the contact behavior of OFET, we introduce pressure
sensitive contact transistors to detect pressure. A conducting microstructured elastomer
is used as deformable source/drain electrodes of staggered transistor, inducing drain
current change from both the channel geometry change and contact resistance change
upon pressure. This new structure enables low voltage operation (<10 V). Further, through
subthreshold operation (VGS = -1.2 V) where gate-voltage dependent contact resistance
is predominant, ultralow power (~10 nW) and high sensitivity (16.63 kPa-1) are successfully
realized. We finally demonstrate a 5 x 5 active matrix suggesting its opportunities as
wearable E-skin systems where low power consumption and high sensitivity are vital.

2O10-12 김아름
(14:45-15:00)
MLA 구조를 가지는 Parylene 기판을 이용한 Flexible OLED 의 아웃 커플링 효율 향상 연구

김아름, 이종희, 이재현† 한밭대학교
일반적인 유기 발광 다이오드(OLED)는 유기물층 및 전극, 기판 등의 높은 굴절률 차이로 인해
생성된 빛의 20~30%만을 방출할 수 있으며 이는 OLED의 외부 효율을 감소시키는 주요 요인이다.
이를 해결하기 위한 OLED의 광추출 기술에는 마이크로 렌즈 어레이(MLA), 광 산란 필름 및
나노 구조 형성 등이 있다. MLA는 OLED의 기판을 통해 발생한 광의 도파관 손실을 억제하는데
사용된다. Poly-para-xylene(parylene)은 수분 및 산소의 낮은 투과성 및 핀홀 형성이 없는
코팅 특성 등의 다양한 장점을 가져 박막 봉지 공정(TFE) 및 flexible OLED 기판에 사용된다.
본 연구에서는 parylene을 MLA 필름에 증착시킴으로써 MLA 패턴이 형성된 parylene 기판을
이용하여 flexible OLED 연구를 진행하였다. MLA 패턴이 형성된 기판의 곡률반경은 MLA와
parylene 사이의 polystyrene(PS) 인터레이어 형성을 통해 제어되었다. 본 연구를 통해 MLA
패턴이 형성된 기판을 이용하여 제작된 flexible OLED는 동일한 구조의 기존 OLED보다 최대
효율이 향상됨을 확인하였다.

2O10-13 조익준
(15:00-15:15)
Ligand-Asymmetric Janus Quantum Dot-Charge Transport Layer Pairs for Efficient
Blue-Quantum Dot Light-Emitting Diodes

조익준, 배완기1, 조진한† 고려대학교; 1성균관대학교
We demonstrate ligand-asymmetric Janus quantum dots (QDs) to enhance the device
performance of quantum dot light-emitting diodes (QLEDs). Each side of ligands acts
different roles in controlling the charge injection rates on this platform. In specific,
bottom ligands directly change the electronic energy levels of ZnO electron transport
layer and top ligands allow systematic engineering of hole transport layers that change
the electric field across the device. As a synergistic effect of suppressed electron injection
rate and stimulated the hole injection rate, blue QLED with engineered ligand-CTL pairs
shows substantial enhancement in the device efficiency compared with the reference
QLED. The present study validates the importance of charge balance in QLED efficiency
and also offers an effective platform that highlights on influence of ligands on CTLs
for enhancement of charge injection balance and thereby the device efficiency.

2O10-14 이동규
(15:15-15:30)
Flexible/Rechargeable Zn-Air Batteries Based on Multifunctional Heteronanomat
Architecture
†

이동규, 이상영 울산과학기술원
We demonstrate a new class of flexible/rechargeable Zn-air batteries based on
multifunctional heteronanomat architecture. Heteronanomat (denoted as “HM”) frameworksupported electrodes are fabricated through one-pot electrospraying (for electrode
powders/carbon nanotube (CNT)) and electrospinning (for polyetherimide (PEI)
nanofibers) process. Zn powders (in anodes) and rambutan-shaped cobalt oxide
(Co3O4)/carbon nanotube (CNT) composite powders (in cathodes) are used as electrode
active materials. The Zn (or Co3O4/CNT) powders are densely packed and spatially
bound by the all-fibrous HM frameworks that consist of PEI nanofibers (for structural
stability)/CNT (for electrical conduction) networks, leading to formation of threedimensional (3D) bicontinuous ion/electron transport channels in the electrodes.
Benefiting from its unique structure and functionalities, the HM-structured Zn-air cell
significantly improves mechanical flexibility and electrochemical rechargeability.

2O10-15 박승규
Modified Copper Current Collector for Lithium-Sulfide Batteries

(15:30-15:45)

†

박승규, 김진곤 POSTECH
In this work, we demonstrates that lithium sulfur full cells without anode architecture
exhibited ultra-high volumetric energy density when the surface of Cu current collector
was free of oxide layers. The removal of oxide layer in Cu current collector was simply
obtained by heat treatment at high temperature under H2 atmosphere. While Cu current
collector with oxide layer, which traps electrons on the surface and interferes with
the deposition reaction with Li ions, resulted in heterogeneous deposition of Li metal,
oxide-free Cu current collector allowed the uniform deposition of Li metal due to the
surface with low nucleation overpotential. The full cell with the oxide-free Cu current
collector exhibited high capacity, high rate electrochemical performance. In addition,
it allowed extraordinary volumetric energy density and simple assembly because of
the absence of an anode material.

2O10-16 강한얼
(15:45-16:00)
Sulfur-rich Polymers with Functional Linkers for Cathode Materials of Lithium Sulfur
Batteries

강한얼, 박문정† 포항공과대학교
Lithium sulfur batteries are considered as one of the promising next generation battery
system to overcome existing limitation of lithium ion batteries owing to the high specific
capacity (1675 mAh g-1), relatively low density (~ 2 g cm-3), low toxicity, and natural
abundance of sulfur. In present study, we report new organosulfur cathode materials
based on inverse-vulcanized polymers. The unique strategy is the use of functional
linkers in the synthesis of sulfur-rich polymers to enhance the redox properties. Sulfur-rich
polymer comprising 2,3,5,6-tetra(allyloxy)benzoquinone linker showed low band gap
energy of 2.27 eV and improved electrical conductivity by factor of 450, compared
to elemental sulfur. This positive feature enabled us to achieve unprecedently high
rate performance up to 10C and long cycle life over 500 cycles.
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1PS-1 김은기
Synthesis of High Molecular Weight Polybenzimidazole Using a Highly Pure Monomer
Under a Mild Condition
김은기, 이종찬†, 김형준1, 이소영1, Dirk Henkensmeier1 서울대학교; 1KIST
An isophthalaldehyde bisulfite adduct (IBA) was synthesized using a reaction between
sodium sulfite and isophthalaldehyde. Isophthalaldehyde monosulfite adduct (IMA) was
inevitably synthesized during the reaction. Because IBA and IMA have similar solubility
in water, it is difficult to separate them through a recrystallization process. In order
to obtain pure IBA, an excess of sodium sulfite was used. Highly pure IBA was subsequently
obtained without the need for recrystallization. The IBA was then used as the starting
monomer for the synthesis of poly[2,2′-(m-phenylene)-5,5′-bisbenzimidazole] (PBI).
Previous isolation methods for IBA hindered the synthesis of high molecular weight
PBI. This new synthetic procedure produces high-purity IBA, which can be used to
synthesize high molecular weight PBI.

1PS-2 신남재
RAFT Polymerization of Vinyl Acetate in Heterogeneous Media

1PS-7 김성근
Multidimensional Fe2O 3 Hollow Nanoparticles/PANI:PSS Nanocomposite Paste for
High Performance Wireless Toxic Gas Sensor
†

†

신남재, 곽영제 숭실대학교
RAFT polymerizations of vinyl acetate have been carried out in heterogeneous media.
Water/alcohol mixtures in varied ratio were applied as a polymerization media to change
the polymerization system from suspension (water/alcohol = 10/0), dispersion
(water/alcohol = 9/1 ~ 6/4), and solution (water/alcohol = 5/5). The rate of polymerization
and the resulting particle morphology were affected by the polarity of the solvent, while
the controlled polymerization characteristics was maintained for all the systems.

1PS-3 Varun Kumar Singh
Highly Efficient Organic Photocatalysts Discovered via a Computer-aided-design
Strategy for Visible-light-driven Atom Transfer Radical Polymerization
†

Varun Kumar Singh, 유창훈, 김영무, 권용환, 김도연, 이준혁, 권민상 울산과학기술원
유기광촉매를 이용한 원자 이동 라디칼 중합(O-ATRP)은 기존의 ATRP에서 사용되었던 금속
촉매 없이 빛을 조사함으로써 고분자를 중합할 수 있는 방법이다. 하지만 기존의 유기광촉매는
제한된 중심 구조로만 이루어져 있어 다양한 유도체를 만들기 힘들고 촉매양이 많이 필요할
뿐만 아니라 단량체 범위가 좁은 문제점들이 있다. 본 연구는 Donor-Acceptor 구조를 이용한
유기광촉매의 디자인 방법을 최초로 제시함으로써 다양한 광촉매를 개발하였다. 기존의 보고된
양보다 100-1,000배 적은 양(0.5 ppm)을 사용함으로써 메틸메타크릴레이트를 중합하였고
기존의 O-ATRP에서 할 수 없었던 스타이렌 중합에 성공하여 앞서 말한 문제점들을 해결하는데
큰 기여를 하였다.

1PS-4 이상면
High-quality Polymeric Precision Through Stepwise Stille Polycondensation Toward
No Batch-to-batch Variations in Polymer Solar Cell
이상면, 박혜성, 양창덕† 울산과학기술원
Using a stepwise-heating protocol in the Stille polycondensation in conjunction with
optimized processing, we obtained an ultrahigh-quality PTB7 polymer having high Mw
and very narrow Ð. The resulting ultrahigh-quality polymer-based solar cells
demonstrate up to 9.97% power conversion efficiencies (PCEs), which is over 24%
enhancement from the control devices fabricated with commercially available PTB7.
Moreover, we observe almost negligible batch-to-batch variations in the overall PCE
values from ultrahigh-quality polymer-based devices. The proposed stepwise
polymerization demonstrates a facile and effective strategy for synthesizing high-quality
semiconducting polymers that can significantly improve device yield in polymer-based
solar cells, an important factor for the commercialization of organic solar cells, by mitigating
device-to-device variations.

고분자구조 및 물성
1PS-5 안성현
Morphology Re-entry of Linear S1I1S 2I2 Tetrablock Copolymers at the Symmetric
Overall Volume Fraction
안성현, 김진곤† 포항공과대학교
We investigated, the morphology transitions of linear tetrablock copolymers polystyreneblock-polyisoprene-block-polystyrene-block-polyisoprene (S1I1S2I2) by varying volume
fraction of I1 block, while maintaining symmetric volume fraction of total PS and PI blocks
(fPS1+fPS2: fPI1+fPI2 = 1:1). S1I1S2I2 samples were synthesized by sequential anionic
polymerization. An interesting sequence of morphology transitions was observed as
fPI1 was increased: lamellae (L) → asymmetric lamellae (aL) → hexagonally packed
PI-cylinders (CPI) → double gyroid with PI-network domains (GPI) → short-period lamellae
(sL). The domain spacing of sL was nearly half of that of L, while aL had asymmetric
lamellar width of PS- and PI-microdomains. It is particularly interesting that cylindrical
and gyroid morphologies were observed in linear block copolymers with symmetric
overall volume fraction at intermediate segregation.

기능성 고분자
1PS-6 김도완
Morphology Control on Poly( p-phenyleneethynylene) Films for Highly Sensitive
Porous Chemosensors
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김도완, 함동효, 권순형, 임지우1, 차국헌† 서울대학교; 1경희대학교
Herein, we report mesoporous polymer films with hydrophobic rod-like poly(pphenyleneethynylene) (PPE) polymers for TNT sensors. With the non-solvent vaporinduced phase separation (NVIPS), relative humidity is controlled during spin-coating
to prepare well-defined porous films. By increasing the surface area of fluorescent
polymer films, we expect to enhance the sensing performance, which have been applicable
only to non-porous thin films, owing to the limited diffusion length of TNT vapor. To
introduce surface morphologies, the polarity of polymer’s sidechains was modified to
vary the interactions with the non-solvent. Interfacial energies were finely tuned, allowing
us to control the porous structure. As expected, TNT vapor effectively diffuses inside
the porous film, showing high sensor sensitivity, when compared with the non-porous
film. Therefore, we find out that the control on porous structure as well as on film thickness
is a promising strategy for the sensitive chemosensors.

김성근, 장정식 서울대학교
We fabricated radio frequency identification (RFID)-based wireless NO2 gas sensor system
using conducting nanocomposite paste which composed of multidimensional Fe2O3 hollow
nanoparticles (M-Fe2O3 HNPs) and PANI:PSS. The wireless sensor system was composed
of an RFID reader antenna-connected network analyzer and sensing material immobilized
ultrahigh frequency (UHF)-RFID tag. The M-Fe2O3 HNPs were produced via dual nozzle
electrospray technique and calcination step. Through simple sonochemical and
mechanical method, the M-Fe2O3 HNPs and synthesized PANI:PSS solution were well
mixed. As a wireless sensor transducer, the M-Fe2O3 HNPs/PANI:PSS (M-Fe2O3/PANI:PSS)
paste exhibited good material properties such as high electrical connectivity, good
adhesion to substrate, and high target sensitivity (~0.5 ppm) at room temperature.
Moreover, its sensing performance also maintained when bending and twisting, which
expected a sufficient promising for wearable and portable applications.

1PS-8 박찬호
Supramolecular Assembled Nanoporous Film with Reversible and Switchable Metal
Salts for a Triboelectric Nanogenerator
박찬호, 박철민† 연세대학교
A triboelectric nanogenerator (TENG) is of interest as an emerging power harvester
owing to its simple device architecture with high efficiency. A TENG with a switchable
surface, which allows for facile control of the triboelectric output performance, remains
a challenge. Here, we demonstrate a supramolecular assembled route for fabricating
a novel TENG based on an alkali metal-bound nanoporous film. Our soft nanoporous
TENG contains numerous SO3- groups on the surface of nanopores prepared from the
supramolecular assembly. Selective binding of alkali metal ions with SO3- groups enables
the development of mechanically robust alkali metal ion-decorated TENGs. The
triboelectric output performance of the devices strongly depends on the alkali metal
ion species. This wide-range triboelectric tuning can be achieved simply by a conventional
ion exchange process in a reversible manner, thereby allowing reversible control of
the output performance in a single device platform.

1PS-9 손태양
Poly(phenylene oxide) 고분자와 키토산을 이용한 가교막 제조 및 특성평가
손태양, 정지혜, 고태호, 홍준의, 남상용† 경상대학교
지금까지 키토산을 가교하는 방법으로 알데히드를 이용하는 방법이 주로 사용이 되고 있으나,
최근 많은 연구에서 이온화된 고분자를 제조하는 단계에서 만들어지는 할로젠화 고분자와의
반응으로 가교를 시도하는 연구들이 보고되고 있다. 본 연구에서는 브롬화 고분자와 키토산을
가교제로 이용하여 가교막을 제조하였고 연구에서 사용된 키토산은 아민기를 함유하는 일반적인
키토산과 개질하여 quaternary ammonium기가 도입된 키토산을 각각 사용하였다. 위 방법으로
제조된 가교된 막은 함수율, 이온교환용량, 기계적특성평가 등의 다양한 특성평가를 통해서
가교막의 제조여부 확인과 이온교환막으로써의 가능성을 확인하였다.

1PS-10 이시영
Polymer-based Wearable Vibration Sensor for Quantitative Voice Recognition
†

이시영, 송성원, 김준수, 윤인열, 배근열, 김대건, 박상식, 이일민, 정윤영, 조길원 POSTECH
Flexible and skin-attachable vibration sensors have been researched for wearable
microphones. However, the reported sensors so far have shown low sensitivity and
non-flat frequency response. In this work, we present polymer-based wearable vibration
sensor that recognizes human voice quantitatively. Our sensor exhibits a high sensitivity
over 4 V/Pa with flat frequency response over the voice band, which results from the
polymer with low stiffness and low damping constant, and the hole-patterned diaphragm
structure. Our sensor has a skin-conformity due to polymer-based ultrathin structure
(＜ 10 μm). We successfully demonstrated voice security authentication and
voice-controlled system notwithstanding ambient noise or use of mouth mask. In addition,
the device enabled vocal healthcare monitoring conveniently even in noisy work places,
by measuring quantitatively phonation time, voice frequency and pressure.

1PS-11 이준혁
Stimuli-Responsive, Shape-Transforming Nanostructured Block Copolymer Particles
이준혁, Kin Liao1, 김범준2,† KAIST; 1Khalifa University; 2한국과학기술원
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Recently, colloidal particles that exhibit real-time tailored properties in response to
external stimulus have recently been in the spotlight due to their diverse range of
applications. Herein, we developed a simple and practical method for producing colloidal
particle with temperature-driven transformation of shape and morphology via
temperature-dependent assembly of polystyrene-b-poly(4-vinylpyridine) block copolymer
and poly(N-isopropylacryamide) (PNIPAM) in an chloroform-in-water emulsion. Depending
on the surrounding temperature, convex lens-shaped particle and pupa-like particle
can be prepared by precise positioning of PNIPAM. At the lower temperature than LCST
of PNIPAM, PNIPAM was dissolved from chloroform to water, producing convex
lens-shaped particles with vertical cylinders. In contrast, the PNIPAM was localized
preferentially in the P4VP domains in chloroform when the temperature is higher than
LCST of PNIPAM, producing pupa-like particles with axially stacked lamellar.

고분자가공/복합재료
1PS-12 김동은
Thermal Properties of Waterborne Polyurethane Nanoclay Composites Film: The Effect
of Aliphatic Diisocyanate Type and Organo Nanoclay
†

김동은, 민성환, 이상호 동아대학교
Waterborne polyurethane dispersions (PUDs) were prepared using polycarbonate-diols,
dimethylol propionic acid, and three different aliphatic diisocyanate: isophorone
diisocyanate, 4,4'-methylenedicyclohexyl diisocyanate, and hexamethylene diisocyanate.
To enhance thermal stability of the PUDs, organo-nanoclay were introduced into the
reactants before synthesizing the prepolymers for the PUDs, followed by ordinary PUD
processes, such as neutralization, chain extension water dispersion, and solvent
distillation. The effect of aliphatic diisocyanate types and organo-nanoclay on the thermal
stability of the PUDs were investigated. The extent of the reaction and the amount of
produced urea and urethane groups of the polyurethanes were semi-quantitatively
identified using FT-IR and wet-chemistry method. The degree of the organo-clay
dispersion in the polyurethane composites was studied with X-ray scattering. The thermal
properties of the PUD films were characterized using DSC and TG-DTA.

1PS-13 김세민
Effect of Single-walled Carbon Nanotubes on the Physical Gelation of Binary Polymer
Blends
김세민, 윤현석1,† 전남대학교 대학원 고분자공학과; 1전남대학교 대학원 고분자공학과/전
남대학교 고분자융합소재공학부
Here, we for the first time report the physical gelation of two polymers, polyvinyl alcohol
(PVA) and polyacrylonitrile (PAN) in the presence of single-walled carbon nanotubes
(SWNTs). The two polymers showed different microphase behaviors with SWNTs in
binary-solvent, water and dimethyl sulfoxide (DMSO). SWNTs embedded into the
binary-polymer/binary-solvent system altered the physical gelation behavior, which,
in turn, resulted in unique physicochemical characteristics of the resulting gels. The
SWNT/PVA/PAN ensembles gelled successfully with appropriate amounts of water in
DMSO and the gelation process was reversible. Importantly, the SWNT/PVA/PAN gels
were carbonized via thermal treatment in a nitrogen atmosphere, which were used as
electrode materials.

1PS-14 김정목
Effect of Nanowire Aspect Ratio on the Properties of Polystyrene/Silver Nanowire
Nanocomposites via Latex Technology
김정목, 정춘호, 박춘희, 이성재† 수원대학교
Polymer nanocomposites incorporated with electrically conductive nanofillers can be
applied to high performance composite materials. Silver nanowire (AgNW) synthesized
by polyol method has excellent electrical conductivity and high aspect ratio and is
used to develop conductive nanocomposite materials. In this study, rheological and
electrical properties of the nanocomposites were investigated according to aspect ratio
after synthesizing AgNWs with different aspect ratios. The nanocomposites were prepared
by dispersing AgNWs in polystyrene (PS) particle suspension and freeze-drying the
PS/AgNW mixture using latex technology. SEM, UV-vis, TGA, and XPS were used to
confirm that the surface of AgNW was covered by poly(vinyl pyrrolidone), which made
excellent dispersion. After freeze-drying and molding, uniform AgNW dispersion was
maintained in PS matrix. Electrical percolation threshold decreased with aspect ratio,
and rheological and electrical properties increased with AgNW content.

1PS-15 김현상
단축압출기의 고형수지 이송구간의 집합고형체 물성 측정에 관한 연구: 압축 겉보기 밀도, 이방성
응력비

박원기, 하태우1, 김튼튼1, Anna Zep2, 안형주3, 신태주4, 심경익5, 정택선5, 김재훈5, Damian
Pociecha2, Ewa Gorecka2, 윤동기† 한국과학기술원; 1기초과학연구원; 2University of
Warsaw; 3포항가속기연구소; 4울산과학기술원; 5연세대학교
Structural colorations have enormous advantages than chemical colorations as they
can control the wavelength and polarization of reflecting light via physical structures.
For these, several hundreds of nanometer scaled helical structures are needed. In this
scale, conventional top-down approaches are not suitable for the mass production
because of their high cost and time-consuming process. For these reasons, directed
self-assembly based nano-patternings, especially with cholesteric and blue phases
of liquid crystal, have attracted great attentions as they can form the desired structures
very easily. However, their fluidic property causes the strong obstacles in mechanical
stabilities. In this paper, we report new type of chiral nanofabrication process based
on the helical nanofilament (HNF) of bent-core liquid crystals. Especially, by introducing
the photoresponsive moieties, we successfully control the orientation of HNFs in large
area for the first time and obtain vivid colorations.

1PS-17 박재현
Self-Assembled Contorted Polycyclic Aromatic Hydrocarbon: Promising Li Insertion
Organic Anode
1

†

1

1

박재현, 이철우 , 주세훈, 곽상규, 안석훈 , 강석주 UNIST; KIST
Enhancing the performance of carbon-based materials in Li-ion battery (LIB) systems
is of considerable interest in terms of next-generation LIB host electrodes due to the
unique intercalation-de-intercalation behavior. Here, we explored the potential of a
new class of contorted hexabenzocoronene (c-HBC) as a high-performance LIB system
anode material. The exploitation of the polymorphic crystalline nature of c-HBC resulted
in successful development of a LIB anode based on a newly found crystal phase of
R-3 by THF-vapor and thermal annealing. The resulting electrochemical characteristics
using Li-metal-half-cell architecture clearly reflected single-stage Li insertion behavior
associated with the enhanced interspacing and short diffusion length of c-HBC molecule
during the discharging process. In addition, the LIB with c-HBC anode exhibited excellent
rate performance with stable cycle endurance, highlighting the suitability of c-HBC
as an anode material for high-performance LIB system.

1PS-18 원수경
Hierarchical Maneuverability and Simultaneous Regulation of Multi-magnetic Soft
Robot
원수경, 위정재† 인하대학교
Magnetic soft robots have enabled untethered locomotion at ambient environment to
travel in diverse intermedia with high penetrability compared with light or solvent-driven
systems. However, the simultaneous magnetic manipulation of multi-soft robot is
challenging since the individual regulation requires programming complex directional
magnetic fields or generation of localized magnetic fields. We demonstrate that the
orbital regulation of multi-soft robot actuated by a single rotational magnetic source
at the center, inspired by revolving planets in the solar system. The hierarchical
maneuverability-rotation and orbital revolution- resulted in 60 BL/s velocity which is
250 times faster and 198 times lighter weight (177 µg) than the reported soft robots
at below 0.028 T magnetic flux density. We will discuss the multimodal behavior of
rotating, pivoting, tumbling in the rotation modes, leading to facile on-demand regulation
of orbital radius, velocity and pathway of collective system.

분자전자 부문위원회
1PS-19 김해운
Next-generation Hole-transporting Materials with Eco-friendly Process for Nonadditive Perovskite Solar Cells
김해운, 이준우, 박철웅, 박성진, 박태호† 포항공과대학교
Hole-transporting materials (HTMs) used in n-i-p-type perovskite solar cells (PSCs)
should be processed using green solvents to enable environmental-friendly device
fabrication as well as having suitable energy levels and high hole mobility (μh) without
using dopants. But none of them has been reported by far due to the limited solubility
of HTMs in green solvents. Here, we report on a green-solvent-processable HTM, an
asymmetric D–A polymer (asy-PBTBDT) that shows excellent solubility even in the
2-methylanisole, also known as food additive. The new HTM accomplishes a high μh
(1.13 × 10–3 cm2/(V·s)) even without dopants. HTM produced a powerful PSC with
18.3% efficiency (91% retention after 30 days without encapsulation under 50% - 75%
relative humidity) without dopants; an efficiency of 20.0% was achieved with dopants.
Thus, this is the first report on a green solvent-processable hole-transporting polymer
that exhibits the highest efficiency reported so far for n-i-p devices.

†

김현상, 김명호 한남대학교
단축압출기는 고형수지 이송부, 용융부, 용융수지 이송부의 기능으로 나누어 해석할 수 있다.
이중 고형 수지 이송 기작에 관계되는 가공물성은 동마찰 계수(dynamic friction coefficient),
압축 겉보기밀도(compressive bulk density), 이방성 응력비(lateral stress ratio) 등이 대표적인
물성이다. 호퍼로 투입된 고체 입자계는 스크류의 회전과 배럴의 상호 작용에 의해 고형수지대로
압축되어 이송되게 된다. 이때 고체입자계의 압력 전달은 유체의 등방성과는 다르게 이방성을
갖게 되며, 이때 수직으로 가해지는 힘과 이힘에 수직방향으로 분산되는 응력의 비를 이방성
응력비라 한다. 스크류 채널 형상과 유사한 종횡비가 다른 직사각형 형상에서 이방성 응력비를
측정한 결과 측정한 모든 시료에 대해 종, 횡에 따라 이방성 응력비가 다르게 측정되었다.
측정 값을 이용하여 새로운 고형수지 이송모델에 적용한 결과 이송 모델을 정확하게 예측함을
확인하였다.

1PS-16 박원기
Directed Self-assembly of Helical Nanostructure with Photoresponsive Supramolecular
Liquid Crystal and its Photonic Application

1PS-20 박한울
An Orthogonal Semiconducting Polymer Gel for High-Resolution Solution Tandem
Electronics: From OFETs to OLEDs
1

2

2

3

4

1

1

†

박한울, 최근영 , 강보석 , 조길원 , 김윤희 , 김봉수 , 강문성 , 이호진 , 김도환 한양대학교;
1
2
3
4
숭실대학교; 포항공과대학교; 경상대학교; 이화여자대학교
In this talk, we describe a novel orthogonal semiconducting polymer (OSP) that is capable
of showing chemical and physical tolerance during multiple solution coating and
photolithography processes. The critical step in a sol-gel reaction is the formation
of a highly cross-linked network out of molecular precursors through hydrolysis and
condensation reactions. The resulting structure produced film resistant to severe external
stimuli. We're going to operate this step carefully. We could prepare self-assembled
structures with quasI-3D random or ladder properties. As a result, we could demonstrate
that sub-micron patterning and forming of tandem structures of OSP films can be done
readily through conventional photolithography with sequential solution and etching
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processes, and finally fabricate tandem electronic devices including a pn-complimentary
inverter logic and pixelated polymer light-emitting diodes.

properties of prepared polymers were investigated by UV-Vis spectroscopy, photoluminescence,
cyclic voltammetry, spectroelectrochemistry and microscope measurements.

1PS-21 신은솔
Spontaneous Doping at the Polymer-Polymer Interface for High-performance Organic
Transistors

1PS-26 강태형
Triggered Cytotoxicity of Peptides by Stimulus-Responsive Conformational Conversion

†

1

1

신은솔, 박원태, 권영완 , Xu Yong, 노용영 동국대학교; 고려대학교 융합대학원 KU-KIST
We report a new functionality of the fluorinated low-k polymer dielectrics, which is
spontaneous p-doping at the dielectric-semiconductor interface in OFETs. This
functionality makes the ambipolar charge transport a unipolar p-type. In the OFETs
based on indacenodithiophene-co-benzothiadiazole (IDT-BT) and diketopyrrolopyrrole-thieno
[3,2-b]thiophene (DPPT-TT), the charge transport is obviously ambipolar when paired
with common polymer dielectrics such as poly(methyl methacrylate); however, it is
perfectly modulated to the unipolar p-type by applying the fluorinated dielectrics of
CYTOP and polytetrafluoroethylene (Teflon). We propose that this modulation of charge
transport results from the well-arranged C-F bonds at the interface between the
fluorine-containing dielectrics and the conjugated polymer semiconductors. This study
reveals a new functionality of the fluorinated dielectrics for future organic electronics.

1PS-22 아티싼 마헤쉬와란
High Efficiency Deep-Blue Phosphorescent Organic Light-Emitting Diodes by
Employing a High Triplet Energy Bipolar Host Material
아티싼 마헤쉬와란, 쉬리 비자야 고팔란, 박호열, 제갈영순1, 진성호† 부산대학교; 1경일대학교
Recently, bipolar host materials are the most promising candidates for achieving high
performance PHOLEDs in order to maximize recombination efficiency. However, the
development of host material with high triplet energy (ET) is still a great challenge to
date to overcome the limitations associated with the present PHOLEDs. Herein, we
developed a highly efficient donor-π-acceptor (D-π-A) type bipolar host m-CBPPO
comprising of carbazole, 2,2′-dimethylbiphenyl and diphenylphosphoryl as D-π-A unit,
respectively. Interestingly, a high ET of 3.02 eV was observed for m-CBPPO due to
highly twisted conformation. Furthermore, we incorporated the new host material in
PHOLEDs as emissive layer with a new carbene type Ir(cb)3 material as a deep-blue
emitter. The optimized devices showed an excellent EQE of 24.8% with a notable CIE
(x, y) ≤ 0.15 and high electroluminescence performance with extremely low efficiency
roll-off.

1PS-23 이민혜
3D Porous Carbon Nanotube Structure by Simple Vacuum-Evaporation Method for
Free-Shaped Thermoelectric Power Generators
이민혜, 강영훈, 조성윤† 한국화학연구원
Carbon nanotube (CNT) foams with various configurations of porous structures were
fabricated using a simple vacuum-evaporation process for thermoelectric generators.
The CNT foams exhibit quite low thermal conductivity of 0.17 W m-1 K-1, which value
is 100 times lower than that of a non-porous CNT film. For thermoelectric applications,
the CNT foams were doped with p- or n-molecular dopants to further improve the
electrical conductivity and the Seebeck coefficient. Finally, a thermoelectric generator
with a combination of series and parallel mixed circuit was fabricated using the p/n-doped
CNT foams. The maximum power output and the output power per weight of thermoelectric
generator reach to 1.01 μW and 15 μW g-1 at temperature difference of 16.2 ℃, respectively.
This work demonstrates that forming a highly porous CNT structure using a vacuumevaporation method is a very effective strategy for the realization of free-shaped
thermoelectric materials with low thermal conductivity.

1PS-24 임대희
Structural Insight on Aggregation and Orientation of TPD-based Polymers for Efficient
Charge Transporting Properties
†

의료용 고분자 부문위원회
1

1

1

†

강태형, 이정훈, 오은택 , 김하경 , 최민혁, 이한울, 김지원, 박헌주 , 김철희 인하대학교 고분자
1
공학과; 인하대학교 의과대학
KLA peptide는 α-helix 구조를 통해 mitochondria의 막을 파괴하여 세포사멸을 유도한다고
알려져 있으나 낮은 선택성으로 인해 치료제로의 활용에 큰 제약이 따른다. 본 연구에서는
이러한 한계를 극복하기 위하여 KLA peptide에 disulfide bond의 도입을 통해 peptide의
conformation을 제어하여 세포독성을 조절하고 선택성을 부여하는 연구를 수행하였다. Helical
구조를 나타내는 KLA peptide의 양 말단을 disulfide bond를 이용하여 cyclization하면 helicity
가 현저하게 감소하는 것을 확인하였으며, 여기에 암세포에서 과발현된다고 알려진 glutathione
을 처리하면 helicity가 다시 회복되는 것을 확인하였다. 이러한 peptide를 hyaluronate와
complexation을 시킨 경우 CD44가 발현되는 암세포에 선택적으로 targeting하여 들어갈 수
있을 뿐만 아니라 glutathione이 과발현되는 세포에서만 peptide의 helicity가 회복되어 선택적으
로 세포독성을 보이는 것을 확인하였다. 따라서 본 연구에서 사용한 peptide의 자극감응형
conformational transformation 방법을 peptide를 이용한 선택적 치료제의 개발에 유용하게
사용할 수 있을 것으로 기대된다.

1PS-27 김흥주
Zwitterionic Sulfobetaine Polymers Grafted Polyurethane Surfaces Through Tyrosinasemediated Reaction for Anti-calcification
김흥주, 박경민1, 박기동†, 풍 아주대학교; 1인천대학교
A calcification has been major issue in the field of implantable device. This problem
seriously has reduced their function and lifetime. In this study, the novel surface
modification was developed for anti-calcification by immobilizing the anti-fouling
zwitterionic polymers onto polyurethane (PU) surface. We synthesized phenol-conjugated
zwitterionic poly(sulfobetaine methacrylate-co-tyramine) (pSBTA) and then grafted it
onto PU surfaces via tyrosinase (Tyr)-catalyzed reaction. Which can immobilize the
phenol moieties onto any kind of substrates in mild aqueous condition. The immobilization
was confirmed by measuring water contact angle and XPS. The pSBTA grafted PU in
vitro and in vivo significantly showed anti-calcification compared to bare PU as analyzed
by SEM and ICP. These results suggest that surfaces modified with pSBTA via Tyr-catalyzed
reaction could be promising candidates for an implantable medical device with calcification
resistance.

1PS-28 여지원
Nitric Oxide-responsive Nanogel for Treating Rheumatoid Arthritis
여지원, 김원종† 포항공과대학교
Nitric oxide (NO) is a physiological molecule that plays a key role in our body. In respect
of inflammation, NO is known to be related with RA, a chronic autoimmune disease
that involves the joints. In our group, we already reported NO-responsive macro-sized
hydrogel by synthesizing NO-cleavable crosslinker. Herein, we further investigate
NO-responsive nanogel. The abnormal macrophage in the RA lesion secretes much
higher concentration of NO compared with normal one. Thus, we designed NO-responsive
nanogel that removes NO in abnormal joint. We represented the formation of the nanogel
using acrylamide and NO-cleavable linker and confirmed high NO capturing efficiency
of NO-responsive nanogel. We also showed the therapeutic effect of the nanogel in
suppression of the onset of arthritis in each paw of mice was more effective than
dexamethasone, a commercial anti-rheumatoid arthritis drug. Therefore, our findings
may suggest a potential biomedical application for clinical translation.

1PS-29 이지혜
Improved Nerve Regeneration of Porous Nerve Conduit Generating Low Level ROS
†

임대희, 김연주, 황경태, 김동유 광주과학기술원
Development of organic semiconductors has been intensively investigated as promising
material for organic electronics due to their unique advantages. In order to be applied
to ubiquitous plastic electronics, structural insight of material is a key aspect to achieve
high charge carrier mobility. For this reason, to check the relationship between
intermolecular steric effect and the charge transporting properties, we synthesized the
two types of copolymers which consist of the mono-TPD or bis-TPD as accepting unit.
While the planarity and energy levels are not significantly different with the mono-TPD
unit, the aggregation state is quite different and X-aggregation tendency seems to
be stronger where the bis-TPD unit was incorporated. Overall characterization of the
polymers were performed and it was found that the type of aggregation and orientation
of the polymers in the final films, such as H-, J-, X- aggregation, was indeed important
for high charge carrier mobility of the polymer.

이지혜, 김영진 대구가톨릭대학교
Sufficient functional restoration of damaged peripheral nerves is a big clinical challenge.
In this study, we fabricated cellulose nerve conduit using the thermally induced phase
separation (TIPS) and introduced reactive oxygen species (ROS) generator to promote
nerve regeneration. Even though high level ROS can lead to cell death, low level ROS
provide a beneficial effect such as accelerating cell proliferation. We choose
protoporphyrin IX (PpIX) as a ROS generator, which was grafted onto the surface of
cellulose nerve conduit (CEPP). This CEPP was designed to generate low level ROS
during laser irradiation. We assessed the cytocompatibility of CEPP using Schwann
cells, resulting that low level ROS promoted Schwann cell proliferation without cytotoxicity.
Our results imply that CEPP will have great potential in peripheral nerve regeneration.

1PS-25 정재윤
Alkylated Quinoxaline-thiophene Based Donor-acceptor Type Conjugated Polymers
for Electrochromic Applications

하종훈, 이대용, 김유천† 한국과학기술원
Cationic α-helical polypeptides have exhibited a high cell-penetrating ability and have
generally been used as cell-penetrating peptides to deliver drugs or genes into cells.
Mitochondria play a important role in inducing apoptosis in cells. In this context, we
have developed a mitochondrial destabilizing polypeptide (MDP) using the cellpenetrating capability of cationic α-helical polypeptides. In order to confer
mitochondrial-destabilizing ability to induce apoptosis of MDP, the lipophilic cation
moiety was attached as a pendant to the side chain of the polypeptide. MDP showed
high α-helical properties required for cell permeability and mitochondrial-destabilizing
ability. MDP also showed an unprecedented high cytotoxicity and apoptotic signal in
various cancer cell lines. MDP is likely to be applied in a variety of studies on cancer
therapy in relation to unprecedented high mitochondrial-destabilizing capacity.

정재윤, Amol Balu Atar, 박종승† 부산대학교
New donor-acceptor (D-A) type conjugated polymers were synthesized via Stille coupling
reaction of dibrominated quinoxaline containing branched and linear alkyl side-chains
with bis(trialkylstannyl)thiophene. The prepared D-A type polymers showed good solution
processability, superior switching characteristics, and high redox stability. In electrochromic
measurements, the polymers exhibited reversible blue-to-transmissive transitions at
lower applied potentials of below 1.2 V. Furthermore, it was found out that the alkyl
side-chains on the quinoxaline acceptor unit could dictate the intermolecular interactions
of polymer chains affecting the electrochromic performances. The detailed electrochemical
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1PS-31 Hoang Chinh Tran
Tuning of the Activity and Induction Period of the Polymerization of Propylene Oxide
Catalyzed by Double Metal Cyanide Catalysts Bearing Ethers and Esters as
Complexing Agents
Hoang Chinh Tran, 김선아, 김 일† 부산대학교
To develop of commercially viable catalyst systems for the ring-opening polymerization
(ROP) of propylene oxide (PO), a series of double metal cyanide (DMC) catalysts of
the general formula Zn3[Co(CN)6]2 ․ xZnCl2 ․ yH2O ․ z[complexing agent (CA)] have been
carried out by reacting aqueous solutions of ZnCl2 and K3Co(CN)6 in the presence of
ether-based compounds (ET) and ester-based compounds (ES) as CAs. The resulting
catalysts were characterized by X-ray photoelectron spectroscopy, fourier transform
infrared spectroscopy, and X-ray powder diffraction. Compared with DMC catalyst bearing
tert-butyl alcohol (induction period up to several hours), the ET and ES produced DMC
catalysts with higher catalytic activity (induction period from 10 to 20 min), demonstrate
the favorable polymerization behavior for commercial aspects of both catalytic activity
and reaction control. The catalysts improve polyol properties as well such as unsaturation
level, molecular weight, and polydispersity index.

1PS-32 QUYEN VU THI
Synthesis and Characterization of Reduced Graphene Oxide/Magnetic Mesoporous
Silica Composites for EMI Shielding Application
QUYEN VU THI, 손대원† Hanyang University
With the overwhelm of electromagnetic (EM) radiation in working space, it is required
a novel kind of EM materials which can display an excellent EM shielding ability at
minimum density. Herein, we investigated a composites of porous silica particles with
presence of reduced graphene oxide (rGAMS) in the idea of limitation density since
the light behavior of porous silica. rGAMS were prepared by amidation reaction of amine
functionalized mesoporous silica particles (AMS) in the presence of hydrophilic reduced
graphene oxide obtained from a simple thermal reduction GO. SEM images of rGAMS
clearly showed that AMS was successfully coated on the folded region of rGO. The
absorber with 5wt% content of rGAMS filer reached the minimum reflection loss of -19.8
dB at 10.9 GHz and the average absorption was 87% at bandwidth of 9.8 GHz. The
absorbing mechanism was mainly distributed by dielectric polarization generated at
the interfacial interaction between different components of composites.

1PS-33 RIMESH AUGUSTINE
Smart Triblock Copolymer Micelles as an Efficient Theranostic Platform
†

RIMESH AUGUSTINE, 김대경, 김재호, 김 일 Pusan National University
Smart polymeric materials have been used to develop new nanocarriers for targeted
theranostic applications because of their biocompatibility, stimuli responsive behavior
and convenience of introducing new functionality. These facilitate the formations of
micelles with good biocompatibility, encapsulations efficiency and targeted drug release.
Poly(N-isopropylacrylamide)30-block-poly(L-Lysine)30-block-poly(Caprolactone)n
(p(NIPAM)30-b-p(Lys)30-b-p(CL)n) (n=50, 75, 100, 125) triblock copolymer bio-conjugates
containing degradable disulfide linker have been prepared via a combination of RAFT,
ROP of α-amino acid NCAs and click chemistry. Doxorubicin (Dox) was successfully
encapsulated in the micelles and the controlled release was investigated in different
temperatures, pHs and redox conditions. In vitro experiments suggest the newly prepared
nanocarriers are demonstrated to be a promising platform for tumor therapy.

1PS-34 Ye Yang
Synthesis and Characterization of Photo-polymerizable Smectic Reactive Mesogen
Monomer for Guest-host Polarizer
Ye Yang, He Rui, 이명훈† Chonbuk National University
The present study is aimed at the preparation of smectic guest-host polarizer. To
accomplish this purpose, we designed and synthesized a new reactive liquid crystalline
monomer containing two acrylate groups as the “host” material. The chemical structure
of the monomer was characterized by 1H-NMR, FT-IR. The existence of smectic phase
was confirmed by polarized optical microscopy (POM) and differential scanning calorimetry
(DSC). We fabricated “guest-host” system thin-film polarizer in the sandwich cell. The
in-situ photopolymerization was carried out at room temperature in the smectic phase
by irradiating UV light. The dichroic ratio(DR), order parameter(S) and degree of
polarization(DOP) of the thin-film polarizer, where DR=20.7, S=0.87 and DOP=97.8%,
were determined by polarized UV-vis spectroscopy, which is much higher than nematic
thin-film polarizer.
1PS-35 Anuraj Varyambath
Functional Hyper-crosslinked Polypyrene for Reductive Decolorization of Industrial
Dyes and Effective Mercury Removal from Aqueous Media
Anuraj Varyambath, Wen Liang Song, 김 일† Pusan National University
A rigid and valuable hyper-crosslinked polymer (HCP) has been synthesized using
pyrene, a polycyclic aromatic hydrocarbon (HCPPy). The HCPPy was prepared through
a simple one-step Friedel-Crafts alkylation reaction that involves ZnBr2-catalyzed
crosslinking in the presence of an external crosslinker. Interestingly, the unreacted
bromomethyl groups (−CH2Br) on the surface of HCPPy could be quantified. We aimed
at fabricating with disulfide containing cystamine dihydrochloride (Cys-HCPPy). As a
fundamental application, the Cys-HCPPy composite was used as a sorbent to remove
Hg2+ ions from aqueous media. Thus, at pH 6, the adsorption capacity of mercury ions

-1

reached 1124.82 mg g after 24 h. Furthermore, the immobilization of Ag nanoparticles
on the surface of Cys-HCPPy (Ag@Cys-HCPPy) enhanced the catalytic properties,
which allowed for the reductive decolorization of industrial dyes such as methylene
blue, methyl orange, and congo red in the presence of NaBH4 as a reducing agent.

1PS-36 Yu Zhang
Thermo/redox Dual-stimuli-responsive Nanocarriers Fabricated by Catecholic
Polymer Hybrids for Targeting Antitumor Treatment
Yu Zhang, Saji Uthaman1, 김 일† 부산대학교; 1충남대학교
Stimuli-responsive polymer nanocarriers mediated drug delivery is one of the most
promising platforms for targeting antitumor treatment. In this work, by using a combination
of reversible addition fragmentation chain transfer polymerization (RAFT) and ring opening
polymerization, we present an efficient approach for preparing a series of disulfidecontaining amphiphilic polypeptide hybrids, poly(N-isopropylacrylamide)-blockpoly(3,4-dihydroxy-L-phenylalanine) (PNIPAM-b-PDOPA). After the aminolysis of the
RAFT end group and the deprotection of acetyl group, the resulting hybrids were able
to self-assemble into stabilized and uniform micelles in which doxorubicin is efficiently
encapsulated. The in vitro cell viability assays results illustrated that the PNIPAM-bPDOPA hybrid bioconjugates might serve as highly biocompatible and multifunctional
nanocarriers for practical applications.

1PS-37 강인아
Synthesis of Shape-controlled Melamine-formaldehyde Polymers with Mesoporous
Structure
강인아, 김상율†, 윤영록 KAIST
Mesoporous melamine-formaldehyde polymers with high surface area were synthesized.
Curing of melamine-formaldehyde polymers with specific shapes such as particles and
rods, produced a mesoporous structure of melamine-formaldehyde polymers presumably
by eliminating small molecules as a by-product. The polymers have been characterized
by optical microscopy (OM), scanning electron microscopy (SEM), and N2 adsorption.
With the abundant nitrogen functional groups, the mesoporous melamine-formaldehyde
polymers are expected to be utilized in CO2 or metal ion capture.

1PS-38 강재련
Fabrication of Thermoplastic Elastomer Based on Dimethyl Furan-2,5-dicarboxylate
for 3D Printing Materials
†

강재련, 김혜리, 구준모, 전현열, 박제영, 오동엽, 황성연 한국화학연구원
Recent usage of interest in 3D printing have led to increased usage in manufacturing
and production facilities. Accordingly polymeric materials used in 3D printing have also
became formed research topic. Current product of 3D printing via fused deposition
modeling (FDM) suffer from the deficient mechanical property compared to extrusion
molding owing to law interface adhesion and increased interfaces. To solve this problem
we have fabricated high tensile thermoplastic elastomer (TPE) using biobased monomer,
dimethyl furan-2,5-dicarboxylate (FDCA). Synthesized TPE showed tensile strength of
67 MPa and elongation of 735% by molding. Through FDM, fabricated material showed
tensile strength and elongation of 50 MPa and 658% respectively.

1PS-39 강진현
Di(1-benzothieno)[3,2-b:2′,3′-d]pyrrole-based Small Molecules for Dopant-free
and Efficient Hole Transporting Layer for High Performance Perovskite Solar Cells
강진현, Randi Azmi, 김준호, 정문기, 장성연, 정인환† 국민대학교
The development of hole-transporting materials (HTMs) for perovskite solar cells (PSCs)
are highly important to increase the efficiency and stability of the devices. Current
state-of-the-art HTMs based-on spirobifluorene require a doping process which is
environmentally harmful and reducing the stability of the devices. In this work, we
synthesized di(1-benzothieno)[3,2-b:2′,3′-d]pyrrole (DBTP) based dopant-free HTMs.
The synthesized HTMs showed higher hole mobility and interfacial charge transfer rates
than the doped spiro-OMeTAD. As a result, the DBTP-HTMs-based PSCs showed better
power conversion efficiency of 18.09% without any dopant process than the PSCs using
doped spiro-OMeTAD (17.82%). Notably, the hydrophobic nature of our dopant-free
DBTP-HTMs afforded excellent air-storage stability of L-PSCs (81% retention after 33
days), whereas the doped spiro-OMeTAD based PSCs rapidly degraded under identical
conditions (＜1% retention after 33 days).

1PS-40 강 철
Cascade Polymerization via Controlled Tandem Olefin Metathesis/Metallotropic
1,3-Shift Reactions for the Synthesis of Conjugated Polyenynes
강 철, 최태림† 서울대학교
To date, olefin metathesis polymerizations using Grubbs catalysts have been widely
used to produce well-defined polyalkenomers. Herein, we demonstrate the first example
of cascade polymerization by combining olefin metathesis and metallotropic 1,3-shift
reactions to form unique conjugated polymers consisting of sequence-specific
polyenynes (triene-yne). By rationally designing of a series of monomers, tetradeca1,6,8,13-tetrayne moieties, we achieved highly selective cascade transformations via
ring-closing/metallotropic 1,3-shift/ring-closing reactions to produce polyenynes with
high molecular weights. After careful optimization, living polymerization was realized
to give controlled molecular weights and narrow dispersities (Ð).
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1PS-41 고재완
Exceptionally Robust and Stable Quantum Dots by Surface Encapsulation Realized
by Functional Polymeric Ligands
1

2

3

†

1

2

고재완, 정병국 , 장준혁 , 배완기 , 방준하 고려대학교; 한국과학기술원; 서울대학교;
3
성균관대학교
Quantum dots (QDs), also called semiconductor nanocrystals, are widely applied to
many fields due to their outstanding photoluminescent (PL) quantum yield (QY) and
facile tunability of emission wavelength. However, their limited long-term stability makes
QDs suffer from PL QY deterioration. In order to overcome these disadvantages,
PMMA-b-PGMA-SH (Poly methyl methacrylate-block-Polyglycidyl methacrylate-SH)
ligands are readily introduced. Upon being substituted, epoxy ring on the PGMA block
can be opened and crosslinked each other by cationic ring opening polymerization
mediated by Lewis acidic catalysts, in mild room temperature condition without any
harsh reaction conditions. After crosslinking PGMA block, surface-related oxidation
processes were effectively suppressed, thereby endowing enhanced thermal and
oxidative stability to QDs. Our passivation methods can be applied to device fabrication
steps which include harsh solution-based processes.

1PS-42 고한숙
고기능성 점착제에 적용 가능한 저온 해리 블록 경화제 제조 및 특성
고한숙, 최은열, 김경진, 김현주, 이영희, 송준원, 심종배† 애경화학
최근 전자소재분야에 다양한 공정들이 생기면서 고기능성 점착제에 대한 수요가 늘고 있다.
점착제 적용을 위한 블록 이소시아네이트는 상온에서 이소시아네이트(이소시아네이트기, -NCO)
와 폴리올(수산기, -OH)의 반응이 진행되지 않도록 이소시아네이트를 봉쇄시킨 것으로, 일정한
온도에 도달해야만 블록제가 해리되어 우레탄이 형성되는 경화제이다. 이 방법으로 작업 능률을
상당히 증진시킬 수 있으나, 이 가교반응은 150 ℃ 같이 높은 해리온도가 필수이기에 에너지
소모가 많을 뿐만 아니라 열에 약한 피도물 코팅에는 부적합하다. 이에 본 연구는 일반적으로
사용되는 블록제 대신 피라졸계의 블록제를 사용하여 상기의 결점을 개선하고자 하였다. 제조한
블록경화제로 건조 속도, 경도 테스트를 진행하였고, 그 결과 뛰어난 내후성 및 경화성을 확인할
수 있었다. 이러한 블록 이소시아네이트의 장점을 활용하여 일반 점착제에 고기능성을 부여할
수 있을 것으로 보인다.

for cross-linking. We show the photo cross-linking of complex self-assembled
nanostructures (polymer cubosomes) by [2π + 2π]-photocycloaddition of indene moieties
present in polystyrene serving as a hydrophobic block of the block copolymer. The
photodimerization resulted in the formation of complex three-dimensional porous
structures that could maintain their structural integrity in organic solvents. Utilizing the
large surface area of polymer cubosomes, organocatalysts such as proline could be
introduced to the surface of the cross-linked mesoporous polymers, which could perform
enantioselective aldol reactions in organic solvents.

1PS-48 기경민
Synthesis and Thin Film Properties of Novel Photo-Crosslinked Polyimide Gate
Insulators with Low Leakage Current Density
1

†

1

기경민, 김윤호 , 안 택 경성대학교; 한국화학연구원
For the preparation of a patterned polymer gate insulator, a novel method of
photo-crosslinking the polymer insulator was developed. Firstly, the hydroxyl group
containing polyimides (6FDA-6FHAB and DOCDA-6FHAB) were synthesized with a simple
one step condensation polymerization using the monomers, 5,5'-(perfluoropropane2,2-diyl)diisobenzofuran-1,3-dione (6FDA) , 5-(2,5-dioxytetrahydrofuryl)3-methly-3cyclohexene-1-2-dicarboxylic anhydride (DOCDA), and 5,5'-(perfluoro propane-2,2diyl)bis(2-aminophenol) (6FHAB). Synthesized polyimides were crosslinked by DPEHA
as semi-IPN photo-crosslinking agent. Thin film properties of photo-crosslinked
polyimides were characterized such as chemical structures, thermal stability, and
capacitance, etc. Both crosslinked polyimide films showed low leakage current densities
in MIM devices. Especially, 6FDA-6FHAB showed very low leakage current density
2
less than 8.53×10-10 A/cm at 2 MV/cm. Detailed synthetic routes and conditions will
be presented.

1PS-49 기경민
Preparation and Characterization of a Novel Polyimide/Surface Modified Al2TiO 5
Nanocomposite for Solution Processable High k Dielectric

곽진환, 현종찬, 윤영수† 강원대학교
Nanoporous pyropolymers have been attracted much attention as active electrode
materials for energy storage devices such as supercapacitors and rechargeable batteireis.
In this study, nanoporous pyropolymers (N-PPs) were fabricated from waste sawdust
by pyrolysis and followed by chemical activation, and their charge stroage behaviors
were characterized in 1 M Li2SO4 aqueous electrolyte. N-PPs have a large number
of nanopores and high specific surface area of 3044.6 m2 g-1, showing high electrochemical
performances. In addition, through a voltage tuning via charge injection method, highly
increased charge storage performances were achieved in a symmetric full cell system.

기경민, 김윤호1, 안 택† 경성대학교; 1한국화학연구원
We report on novel polymer nanocomposite dielectrics based on n-octadecylphosphonic
acid (ODPA) functionalized aluminum titanate (Al2TiO5) nanoparticles as dopants in
crosslinkable polyimide (PI). The hydroxyl group containing polyimide (DOCDA-6FHAB)
polymer was synthesized through a simple one step condensation polymerization using
the monomers, DOCDA and 6FHAB. We introduced the Al2TiO5 to make high dielectric
constant. To avoid the large leakage current and low breakdown strength, control over
the particle-particle interaction and particle-polymer interface is essential. In addition,
we used crosslinked poly(4-vinylphenol) as capping layer on nanocomposite layer to
further improve leakage current and surface roughness. Polyimide nanocomposite
characterized such as chemical structures, surface roughness, capacitance, etc.
Polyimide nanocomposite bilayer film showed high dielectric constant 5.62 and low
leakage current density 10-7 A/cm2 in MIM devices.

1PS-45 권미정
Photo-Crosslinking of Grafted Copolymers Containing Benzophenone Group

1PS-50 김경안
Carbonized Metal Organic for Epoxidation of Alkene Derived from Biomass

1PS-44 곽진환
Charge Storage Behaviors of Natural Polymer-derived Nanoporous Pyropolymers

†

권미정, 김도완, 윤진환 부산대학교
Benzophenon (BP) is a well-known photo active materials to induce cross-linking of
polymer chains under UV light. Although BP incorporated polymers may show lower
solubility in water, slow swelling kinetics, in this work we have incorporated BP moiety
into the photo-crosslinkable polymers. To increase the water solubility of the synthesized
polymers PNIPAm has been grafted as the hydrophilic unit in the polymer backbone,
and we have successfully fabricated the UV-induced hydrogels by the synthesized
copolymers. It was observed that the fabricated hydrogels showed enhanced swelling
kinetics and temperature induced volume changes of the hydrogels were also confirmed
suggesting spatial control can be possible with the prepared photo-crosslinkable grafted
copolymers. These polymers can be advantageous to develop hydrogels that can respond
to multiple stimuli for the fabrication of fast responding origami patterns and actuators, etc.

1PS-46 권용범
Stepwise Synthesis of Sequence-Encoded Poly( β-Amino Ester)
권용범, 김경택† 서울대학교
Sequence-defined polymers are interesting synthetic targets for polymer chemists. The
challenge lies in the development of synthetic procedures to ensure the structural definition
during the course of repeated synthetic steps to achieve high molecular weight. We
show a repetitive synthesis of poly(β-amino ester), a well-known cationic polymers
to construct complexes with DNA, in a sequence defined manner. The repeating steps
of Michael addition and esterification of monomers are conducted on a monodisperse
oligo(ethylene glycol) support. To increase the molecular weight without losing the
structural definition, we investigate the iterative growth of oligo(β-amino ester) fragments.
The coupling strategy to accommodate functional groups is also investigated. The resulting
monodisperse oligomers of PEG-poly(β-amino ester) can be a model amphiphile to
develop new materials for biocompatible materials for gene delivery.

1PS-47 권준호
Photo-crosslinked Polymer Cubosomes with Surface Functional Groups as Nanoreactors
in Organic Solvents

†

김경안, 황성연, 제갈종건, 차현길 한국화학연구원
Epoxidation of alkene derived from biomass by carbonized the metal-organic framework
(MOF) was studied. Unlike homogeneous catalysts, heterogeneous catalysts were can
be easily separated and reused several times. Herein, the heterogeneous carbonized
MOF convert the alkene to epoxy resin with hyperoxide with high selectivity. After reaction,
catalyst was separated from the reaction solution by filtration and used on multiple
recycles in epoxidation of alkene.

1PS-51 김도형
과불소이써 합성을 위한 과산화물과불소이써 합성 및 처리방법에 따른 물성에 관한 연구
김도형, 정종국, 차미선, 김세미, 이수복1, 박인준1,†, 소원욱1, 육신홍1 니카코리아; 1한국화학연구원
과산화물과불소이써(Peroxydic Perfluoropolyethyer, PO PFPE)를 기반으로 합성된 과불소이
써(Perfluoropolyethyer, PFPE)는 다른 유기불소고분자재료들 중에서도 우수한 윤활성과 내화
학성, 낮은 마찰계수로 인하여, 오염방지 및 윤활성에서 물리 화학적으로 우수한 특성을 보여주고
있다. 이러한 특성들은 전기전자, 디스플레이, 자동차, 방위 산업 등 다양한 산업분야에 핵심소재로
사용되고 있다. 본 연구에서는 이러한 과불소이써의 중간체가 되는 과산화물과불소이써 합성
및 과산화물 처리방법에 관한 연구를 진행하였으며, 합성 및 처리조건에 따른 합성물의 특성을
알아보기 위하여 산화환원적정, NMR, GPC 등의 분석을 실시하였다.

1PS-52 김동현
Synthesis of Flame Retardant Plasticizer from Soybean Oil and Properties of PVC
Containing Those Plasticizers
김동현, 김정엽, 김범경, 김정호†, 민병훈 수원대학교
Vegetable oil plasticizers have been frequently studied in recent years. In this study,
we synthesized flame retardant plasticizer from soybean oil. We synthesized a flame
retardant using Phosphorus compounds to add flame retardancy to the vegetable
plasticizer. They were analyzed with Fourier transform infrared spectroscopy (FT-IR)
and Nuclear magnetic resonance (NMR). These epoxidized soybean oils are environmentally
friendly plasticizers for PVC. We integrated these plasticizers to PVC to conduct a test
on thermal, physical properties and morphologies by using thermo gravimetric analysis
(TGA), universal testing machine (UTM), and scanning electron microscopy (SEM).

†

권준호, 김경택 서울대학교
Transient nanostructures formed by self-assembly of block copolymers can be covalently
stabilized by cross-linking of block copolymers. Photodimerization of conjugated alkenes
is an attractive method to cross-link polymers without using any additional reagents
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1PS-53 김동휘
Synthesis and Self-assembly of Triphenylamines Having Terminal Hydroxyl Groups
김동휘, 주찬미, 정성욱, 박창준, 김상율† 한국과학기술원

2018년 추계학술대회 연구논문 초록집
Triphenylamine (TPA) moieties are oxidized easily and self-assembled in chlorinated
solvents when exposed to light. Using this interesting property triphenylamines, we
were able to produce the helical supramolecules with desired handedness by using
circularly polarized light in chlorinated solvent. Furthermore, the handedness of helical
supramolecules was fixed by photopolymerization of the diacetylene groups. In this
study, triphenylamine derivatives containing terminal hydroxyl groups were synthesized.
Self-assembly behavior of triphenylamine containing terminal hydroxyl groups in various
solvents will be discussed.

1PS-54 김명진
In situ Synthesis from End-Capping of Living Anionic Polymers for ω-Norbornenyl
Macromonomers, and Their Ring-Opening Metathesis Polymerization
김명진, 이재석†, 유용군, 채창근, 서호빈, 박인규, Mallela Y.L.N. Kishore 광주과학기술원
We report the preparation of ω-norbornenyl macromonomers (MMs) in an in situ manner.
End-capping agent (NCXPA) was desingned and synthesized by using exo-norbornene
and α-phenyl acrylate for living anionic polymerization. End-capping reaction of NCXPA
with living anionic polymers successfully produeced both ω-norbornenyl polystyrene
(NCXPS) and poly(methyl methacrylate) (NCXPMMA) with controlled molecular weights
and low dispersities (Đ = 1.02-1.07). Ring opening metathesis polymerization (ROMP)
of the resulting MMs displayed high end-capping efficiency of MMs (NCXPS ≥96%
and NCXPMMA ~70%). ROMP showed the different results dpending on the length of
alkyl spacer (NC6PA and NC10PA) and molecular weights (approximately 2, 3, and 5
kDa) of MMs. The longer alkyl spacer (NC10PA) and approximately 2 and 3 kDa of
macromonomers afford well-defined bottlebrush polymers (low Đ = 1.02 ~ 1.13).

1PS-55 김성렬
Crystalline Ice-Directed Self-Assembly of Conducting Polymer Nanofilm
†

김성렬, 이상엽, 안동준 고려대학교
Ice crystals fabricated at atmospheric pressure are hexagonal columns or plates, with
the top and bottom faces as the basal face, and the six side faces as the prism face.
Controlling ice crystal growth is a grand scientific challenge with major technological
impacts. A novel feature is that controlling ice crystal face growth gives a mono-crystal
system having various hydrogen bonding-capable surfaces. The well-controlled surface
gives an environment to organize organic molecules into fine thin layers. In this study,
macroscopic single-crystal ices were fabricated with basal, primary prism, and secondary
prism faces exposed. Assembled aniline molecules with dopant directed by the various
surfaces were polymerized to form the conducting polymer nanofilms. We found that
electrical conductivities of the nanofilms changed drastically depending on the ice
surfaces that we were able to control for the first time.

1PS-56 김성종
Synthesis of Transparent Poly(amide-imide)s with Controlled CTE
김성종, 이병용, 변태준, 김상율† 한국과학기술원
Among the high temperature polymers, poly(amide-imide)s have been known as one
of promising materials due to their high thermal stability and mechanical properties
together with balanced processability. Also, several properties such as optical property
and thermo-dimensional stability could be regulated by modifying monomer structures.
In this study, we synthesized two diacid monomers, containing an alicyclic ring, which
is fastened with phenyl pendant groups, and a biphenyl group with bulky trifluoromethyl
groups. Transparent PAIs were prepared from these diacid monomers and diamine
monomers by polyamidation with different ratio of diacids. Detailed synthetic route and
their properties will be presented.

1PS-57 김윤동
Epoxy Resins Synthesized from Epoxidized Isosorbide and Various Amino Acids
김윤동, 김영수, 이연식† 전북대학교
환경 친화적 접착제는 최근 다양한 분야에 활용도가 높다. 특히 의료기술과의 결합을 통하여
기존 접착제의 문제점인 독성을 줄일 수 있다. Sorbitol과 isosorbide와 같은 전분으로부터
추출된 재생 가능한 천연 자원은 저비용, 환경 친화적 및 간단한 에폭시화 때문에 친환경 접착제로
서 주목받고 있다. 본 연구에서는 epoxy 단량체는 천연물질인 isosorbide로부터 epoxidation
반응을 이용하여 통하여 합성되었다. 경화제로는 histidine, glycine, alanine, leucine,
phenylalanine과 같은 아미노산을 사용하였다. 중합반응의 촉매로서는 imidazole group을
갖는 histidine을 사용함으로써 경화 속도와 경화 온도를 감소시킬 수 있었다. 단량체들의 경화
특성은 DSC 실험을 통하여 확인하였으며, UTM을 통하여 aluminium과의 접착력을 확인하였다.

1PS-58 김은재
Water-Soluble Polymeric Probes for the Selective Sensing of Mercury Ion: pH-Driven
Controllable Detection Sensitivity and Time
†

김은재, 이형일 울산대학교
Polymeric probes with dithioacetal units in the side chains were designed and synthesized
2+
for the selective and efficient colorimetric sensing of Hg ions in aqueous solutions.
In aqueous solution, they exhibited a 30-40 nm red-shift in their absorption maxima
2+
upon the addition of Hg ions, accompanied by a change in the color of the solution,
2+
from pale yellow to dark red. The sensors have excellent selectivity toward Hg ions
2+
over other alkali and transition metal ions. The detection time for Hg ion was finely
tuned by a change in the pH of the solution. In particular, it took less than 1 min to
2+
2+
complete Hg ion detection at low pH. Given with fast and pH-tunable Hg ion detection
abilities, these polymeric probes are expected to offer unique potential platforms for
integrating stimuli-responsive water-soluble polymers with tunable sensing behaviors.

1PS-59 김주영
Effect of Molecular Weight Distribution of PSSA on Electrical Conductivity

김주영, 김중현† 연세대학교
Poly(styrenesulfonic acid) (PSSA) have been the most successful polyanionic polyelectrolyte
for poly(3,4-ethylenedioxythiophene) (PEDOT). In this work, we investigated the electrical
properties of PEDOT:PSS affected by PSSA have different molecular weight distribution.
Herein we polymerized PSSA with two different mechanisms, free radical polymerization
process and Atom Transfer Radical Polymerization (ATRP) process. PSSA which have
different molecular weight distribution was successfully polymerized by free radical
polymerization process and ATRP process. Dispersity (Mn/Mw) value of PSSA with free
radical process was approximately 2.3 ~ 2.8 and dispersity value of PSSA with ATRP
process was approximately 1.2 ~ 1.6. Molecular weight and molecular weight distribution
is measured by Gel permeation chromatography (GPC). The electrical conductivity of
PEDOT:PSS is increased by a factor of 0.15 ~ 0.3 (15% ~ 30%) by applying PSSA
which has narrow molecular weight distribution.

1PS-60 김준영
Polymersome Nanoreactors Having Size-selective Permeable Membranes
†

김준영, 김경택 서울대학교
Polymersome-based nanoreactors encapsulate a variety of catalysts including
nanoparticles and enzymes within the water-filled inner compartment. A key requirement
of the bilayer membranes of the nanoreactor is a tunable porosity that allow the
transportation of reagents and products while retaining the catalysts within the
compartment for chemical transformation for a long period. Here, we report the
stimuli-responsive route for controlling the permeability of the polymer bilayers. We
self-assembled the binary blends of PEG-b-PS and PEG-b-PABB (poly(acrylbenzylborate))
into polymersomes in water. On introduction of H2O2, the borate units are oxidized,
resulting in the formation of PEG-b-PAA (poly(acrylic acid)). By controlling the composition
of two BCPs, polymersomes of the binary blends exhibited size-selective permeability
without losing the structural integrity. This size-selectivity arises from the phaseseparation between the inert PS and the stimuli-responsive PABB blocks.

1PS-61 김지원
Covalently Stabilized Polymersomes of Poly(ethylene glycol)- b-Poly(dimethyl-rmethylvinyl) Siloxane
김지원, 김경택† 서울대학교
Polymersomes have been investigated as robust nanocarriers that accommodate
water-soluble guest molecules within the inner compartment surrounded by the block
copolymer bilayers. Achieving high membrane transportability of small molecules without
sacrificing the physical stability of the polymersome should be highly desirable. Thanks
to the low glass transition temperature of the siloxane-based polymer block, these
block copolymers self-assembled into cylindrical micelles and polymersomes in water
without using organic solvents. All self-assembled structures were covalently stabilized
by cross-linking between vinyl groups in the presence of photo-radical initiators in
water. The cross-linked polymersomes retained structural integrity under harsh conditions
like extreme sheer force and organic solvents. After repeated extrusions of the
cross-linked polymersomes through the membrane, the polymersomes maintained the
diameter and retained the cargo molecules within the inner compartment.

1PS-62 김지은
Development of Eco-Friendly Flame-Retardant Polycarbonate Manufacturing Process
김지은, 허성현† 삼양사 중앙연구소
Owing to excellent dimensional stability and physical properties, as well as transparency,
polycarbonates have been used widely in various applications such as electronics,
construction materials, and automotive components. In certain applications such as
electronics, the parts require flame-retardant properties. Commonly, halogenated flame
retardants, anti-dripping agents, and metallic salts are used in order to acquire flame
retardant properties; however, due to the recyclability issue, environmental concerns
and toxicity, many different alternatives like additive-free copolymers have been
introduced. We, at Samyang Corp. have developed eco-friendly polycarbonate with
flame retardant properties without using any additives.

1PS-63 김태형
Synthesis and Self-assembled Behaviors of Poly(4-vinylphenol)- b-Poly(vinyl
alcohol) Diblock Copolymer in Mixed Solvent System
†

김태형, 윤준혁, 김상율 KAIST
Due to the different characteristics of poly(4-vinylphenol) and poly(vinyl alcohol), the
diblock copolymers consisting of these two polymer chains are expected to show an
interesting self-assembly behavior in solutions. In this study, we synthesized poly(4vinylphenol)-b-poly(vinyl alcohol) diblock copolymers and studied the formation of
core-shell structures in mixed solvent systems. The poly(4-vinylphenol) and the poly(vinyl
alcohol) blocks were obtained by hydrolyzing their precursors, poly(4-acetoxystyrene)
and poly(vinyl acetate). In water/DMSO mixed solvent condition, we confirmed the
core-shell structure in which poly(4-vinylphenol) block acts as a core and poly(vinyl
alcohol) block acts as a shell. In contrast, the core-shell particle with the inverted
composition, poly(vinyl alcohol) core and poly(4-vinylphenol) shell, was formed in the
THF/DMSO mixed solvent system. Interestingly under the condition of THF/DMSO mixed
solvent, the vesicle likes morphology was also observed.

1PS-64 김태호
Synthesis of High Molecular Weight Furan Based Copolyester and Its Thermal,
Mechanical Properties
김태호, 구준모, 신명숙, 김주현1, 박제영, 오동엽, 황성연† 한국화학연구원; 1부경대학교 고분자
공학과

제 43 권 2호 67

2018년 추계학술대회 연구논문 초록집
Furan-2,5-dicarboxylic acid (FDCA) is considerable attention as substituent that can
replace terephthalic acid as a biomass derived monomer. By the two step polymerization,
we have synthesized a high molecular weight furan based copolyester, poly(butylene
adipate-co-furanoate) (PBAF). Depending on the feed ratio of acid monomers, adipic
acid and dimethyl furan-2,5-dicarboxylate, block composition could be controlled.
Amongst PBAF series, PBAF90 showed highest tensile strength (σ) of 83.4 MPa and
elongation at break (ε) of 501%. Synthesized FDCA based polyester surpasses the
mechanical properties of conventional PBAT. These results were induced by the effective
micro-separation between hard and soft domains owing to the rigidity of the furan
ring and flexibility of butylene adipate block that leads to elastomeric behavior.

polymer backbone. This resulted in a phase transfer to aqueous phase with high water
dispersion stability and photocatalytic activity. By N2 bubbling to remove CO2 dissolved
in water, CPdots became hydrophobic and returned to the organic phase. And then
obtaining the water in which the photolyzed molecules are dissolved, the CPdots can
be reused again by returning to the water phase by CO2 bubbling. This process is
easily repeated by CO2/N2 bubbling. We developed reversibly phase transferable CPdots,
which is easily recyclable photocatalyst by CO2/N2 bubbling.

1PS-65 김태훈
Reduction Responsive Microsphere Composed of Alginate, Propylene Sulfide, and
Calcium Chloride

김혜진, 이형일 울산대학교
Polymeric probe with oxime units in the hydrophobic segment of micelle were designed
2+
and synthesized for the controlled condition and selective colorimetric sensing of Hg
ion in aqueous solutions. In aqueous solution, P1 micellization in water. The key to
designing polymeric probe is to construct chromophore and light responsive
characteristics of hydrophobic segments. Sensing is not possible in case of micelle
type, however the UV-range wavelength (365nm) exposed, change in the hydrophilicity
2+
the micelle is dissociation to unimer. In this case selective Hg ion sensing is possible.
2+
They exhibited a 80 nm red shift in their maximum absorption upon addition of Hg
ions and expose UV light. These polymeric sensor changes color the solution, from
pale yellow to pink. These polymeric probes study take advantage of the unique potential
platforms for light responsive segment in polymeric micelle with sensing behaviors.

†

김태훈, 김진철 강원대학교
Alginate-propylene sulfide (ALG-PS) were polymerized by ring opening. As a result,
the thiol group was introduced into alginate. Quantitative analysis of the synthesized
1
ALG-PS was analyzed through H NMR. The ALG-PS was crosslinked with the calcium
chloride and microsphere was prepared by W/O emulsion method. The morphology
2+
2+
of alginate-propylene sulfide-Ca chloride (ALG-PS-Ca ) microsphere was observed
on scanning electron microscope. The qualitative analysis of sulfur content of
2+
ALG-PS-Ca microsphere was examined by energy-dispersive X-ray spectroscopy.
2+
The prepared ALG-PS-Ca microsphere was added to dimethyl sulfoxide to oxidize
2+
the thiol group of the ALG-PS-Ca microsphere to disulfide bond. This has led to
2+
the introduction of reduction-responsive properties in ALG-PS-Ca microsphere. The
2+
formed disulfide bond of ALG-PS-Ca microsphere was observed through the raman
spectrometer.

1PS-66 김하민
Synthesis of Poly(styrene- g-isoprene) and Hydrogenation via Macromonomer
Technique
김하민, 류상욱† 충북대학교
Graft polymer can be made by grafting to, grafting from and grafting through method.
Among them, grafting through called macromonomer method is a simpler way to make
graft polymer. In this study, the living anionic polymerization of isoprene was carried
out under high vacuum using s-BuLi and heptane as initiator and solvent. Then,
cis-1,4-polyisoprene macromonomer having chain-end functionalized with styrene was
synthesized by sequentially introducing 1,1-diphenylethylene and 4-(chloromethyl)
styrene to living cis-1,4-polyisoprene. Poly(styrene-g-isoprene) was synthesized by
radical copolymerization of macromonomer and styrene. Hydrogenation of polyisoprene
chain performed by diimide reduction. The synthesis of macromonomer, copolymerization
and hydrogenation were analyzed by 1H-NMR, GPC and FT-IR. Based on the results
of this analysis, it could confirm the synthesis of graft polymer and the progress of
hydrogenation was varied by reaction time.

1PS-67 진선철
저온출력성 3D 프린팅용 폴리카보네이트 필라멘트
†

진선철 , 김기용, 노형진 삼양사
3D 프린팅에 의한 엔지니어링 플라스틱 제품의 제작은 기존 사출 성형으로 구현할 수 없는
형상을 구현함으로써 자동차 부품의 경량화 및 연비절감에 기여할 수 있다. 현재 FDM(Fused
Deposition Modeling) 방식에서 사용되는 소재의 대부분은 PLA와 ABS이다. 이는 보급형
3D 프린터의 출력 온도 한계 때문인데 PLA는 기계적 강도가 약하고 ABS의 경우의 경우 내열도가
낮고 출력 시 발생되는 VOCs 때문에 뛰어난 기계적 강도와 내열도를 가지고 VOCs가 적은
폴리카보네이트에 대한 시장의 요구가 증대되고 있다. 하지만 현재 개발되어 있는 폴리카보네이트
필라멘트의 경우 출력 온도가 높아 일반 보급형 3D 프린터에서는 출력이 불가능하다. 본 연구에서
는 폴리카보네이트의 분자량 조절 및 첨가제 함량을 최적화하여 ABS 수준의 출력온도를 가지면서
높은 기계적 강도와 내열도 성질을 지닌 3D 프린팅용 폴리카보네이트 필라멘트를 개발하였다.

1PS-68 김현주
Effect of Residual Norbornene-Alkyne Groups on the ROMP Conversion
1

†

1

김현주, 최진웅, 문준수, 김정곤 , 방준하 고려대학교; 전북대학교
Bottlebrush polymer (BBP) is a type of grafted polymer which has linear backbone
attached sidechain. The architecture of bottlebrush polymer provides various and unique
properties. Especially, grafting through BBP has high grafting density and causes BBP
to display different conformational behavior than linear polymers. Due to these properties,
the synthesis of BBP via ROMP has been studied. grafting through BBP, the most widely
used method is ROMP after synthesis of macromonomer through CuAAC click reaction.
We observed that the ROMP was inhibited by norbornene (NB)-alkyne during this synthesis
process. A very small amount of NB-alkyne, which is not removed by precipitation,
has had a tremendous impact on ROMP conversion. We found that the conversion was
dramatically increased when the NB-alkyne was removed through an additional
purification process and have identified changes in ROMP conversion depending on
the amount of NB-alkyne through two types of macromonomers, NB-PS and NB-PBA.

1PS-69 김현철
Reversible Phase Transfer of Conjugated Polymer Dots: Recyclable Photocatalyst
†

김현철, 이택승 충남대학교
Conjugated Polymer dots (CPdots) are attracting much attention as fluorescent sensors
and photocatalysts becuase of their high quantum efficiency and high photocatalytic
efficiency, bright fluorescence. We have designed an amine-functionalized CPdots with
fluorene backbone. The amine-functionalized CPdots were converted into hydrophilic
polymers by CO2 bubbling leading to formation of cationic side groups on the hydrophobic
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1PS-70 김혜진
Colorimetric Sensors Based on Light-responsive Polymeric Micelle for Detection of
Mercury (II) Ions
†

1PS-71 김호안
Vegetable Oils-based Hyperbranched Polymers as Green Polyols
김호안, 김 일† 부산대학교
Hyperbranched polymers (HBP) and dendrimers are multi-branched, three–dimensional
structured polymers with distinctive properties that are different from linear polymers.
In spite of the lower regularity of their branched backbone structures, HBP tends to
achieve spherical structures and exhibits significant properties on bioactive molecules.
This study uses vegetable oils, as renewable raw materials as an effective platform
for the synthesis of HBP as green polyols. The starting or initiating HBPs have been
prepared by using chemically modified vegetable oils like soybean oil and castor oil,
and then polyols with various molecular weights were obtained by ring-opening
polymerizations of glycidol. Considering the resultant polymers contain controllable
number of hydroxyl groups on the periphery, they can be useful green raw materials
for the design of novel polyurethanes and for the biocompatible building blocks for
emerging applications.

1PS-72 김호연
Synthesis of Novel Thermotropic Liquid Crystalline Polymers and Characterization
of Their Mesophases
김호연, 오경환1, 서용석† 서울대학교; 1현대자동차
A novel method for the synthesis of a new class of thermotropic liquid crystalline polymers
has been developed: it proceeds via a polyaddition reaction involving diepoxy-containing
mesogene groups and a monoamine. The two new thermotropic liquid crystalline polymers
prepared with this method have high molecular weights. Both polymers were found
to exhibit nematic mesophase characteristics. The synthesized polymers exhibit high
thermal stabilities (degradation temperatures above 350 ℃) but low melting temperatures
(lower than 250 ℃). When examined with polarized optical microscopy in the melt state,
the nematic phases of the polymers produce characteristic textures. The liquid crystalline
structures of the two polymers were confirmed by performing 2D XRD measurements.
These results demonstrate the potential for the facile mass production of novel thermotropic
liquid crystalline polymers for high performance composites or fibers of high mechanical
strength.

1PS-73 나행요
Syntheses and Adhesion Characteristics of DOPA Derivatives
†

나행요, 최재곤, 손정선 조선대학교
Marine mussel release adhesive proteins to rocks in rough marine conditions. Mussel
protein have a DOPA with a catechol group, which it is known to important part of
adhesive and cohesive to mussel adhesion. This protein has only positively charged,
is known difficult to form a coacervate. However, the mussel foot protein has a special
type of strong attraction called π-cation interaction, which may be stronger than the
distance electrical force between the different charges. In this study, π-cation interaction
was induced by blending with different kinds and concentrations of cations and the
adhesion was improved by synthesizing a functional group such as cyanoacrylate which
is a super glue component in DOPA. In addition, we studied whether they maintain
adhesion properties in water and adhesion characteristics were compared.

1PS-74 남경남
Synthesis and Property Polyimide-Polysiloxane Copolymer
남경남, 최주영, 진승원, 송인호, 김동민, 정찬문† 연세대학교
Recent electronic devices such as smart applications and laptops are becoming smaller
and lighter. To ensure proper the smaller device operation, the unwanted heat must
be removed. The key point should be to use materials that have higher thermal
conductivities for heat dissipation. Polyimides are widely used in optoelectronics,
microelectronics and aerospace industries due to its excellent thermal stability,
mechanical properties and low dielectric constant. In this work, polyimide-polysiloxane
copolymer was prepared and used as a heat-dissipating material. We investigated
the polymer properties such thermal stability, thermal conductivity and mechanical
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properties by varying the copolymer composition.

1PS-75 당궉닷
Synthesis of Poly(N-2,3-dihydroxypropyl aspartamide) (PDHPA) and the Crosslinked
Hydrogel for Various Applications
†

당궉닷, 김지흥 성균관대학교
In this study, a new kind of multi-hydroxy synthetic polymer and preparation of the
crosslinked gels are proposed. Poly(N-2,3-dihydroxypropyl aspartamide) (PDHPA), a
poly(amino acid) with peptide backbone having pendent 1,2-dihydroxy functional groups,
is prepared from the precursor polymer, polysuccinimide, through aminolysis using
3-amino-1,2-propanediol. This polyaspartamide derivative has several valuable
properties including biodegradability, high water solubility, excellent biocompatibility,
strong adhesive, and low production cost. Due to its unique chemical structure, PDHPA
provides a useful platform to combine with other materials and also to prepare its
dynamically reversible and self-healing hydrogel.

1PS-76 리몽안
Alkaline Anion Exchange Membrane from Poly(arylene ether ketone)-g-Polyimidazolium
Copolymer for Enhanced Hydroxide Ion Conductivity and Thermal, Mechanical, and
Hydrolytic Stability
리몽안, 김덕준1,† 성균관대학교; 1School of Chemical Engineering, Sungkyunkwan
University
a series of alkaline anion exchange membranes (AAEMs) are synthesized from poly(arylene
ether ketone)-poly(vinyl-1-butylimidazolium) graft copolymers (PAEK-g-[PBVIm-OH])
with different [PBVIm-OH] cationic chain lengths. The PAEK-g-[PBVIm-OH]-based

AAEMs show excellent hydroxide ion conductivity without sacrificing thermal, mechanical,
and dimensional stability. The hydroxide ion conductivity increases with increasing
PBVIm-OH graft chain length. The AAEM membrane with the longest PBVIm-OH chain
length shows the highest hydroxide conductivity of 0.00878 S cm-1 at 40 ℃ and the
highest elongation of 206.7% in the hydrate state as well as the highest power density
of 22 mW cm-2 at a current density of 55 mA cm-2, which is very promising for fuel
cell applications.

1PS-77 마현지
Inverse Bicontinuous Cubic Mesophases of Giant Amphiphiles with Tunable Lattice
Constant and the Demonstration of Correlation of Molecular Weight with Lattice
Periodicity
†

마현지, 김경택 서울대학교
Well-defined brush block copolymers (BBCPs) have attracted research interest in recent
years because of their unusual topology, conformation, and chain dimension. In spite
of their extreme molecular weights (＞1 MDa), these BBCPs exhibit excellent dynamics
in condensed phases arising from their low chain entanglement. Here we report the
synthesis of diblock copolymers containing poly(ethylene glycol)s and polystyrenes
as brushes tethered to the polynorbornene backbone. The resulting megaamphiphiles
self-assembled into a variety of micellar and vesicular structures. Also, striking
morphological diversity was exhibited, which presumably arises from the high molecular
weight of megaamphiphiles and fast chain dynamics. Our results suggest that the periodic
nanostructures having large periodicity in three-dimension could be created by simple
solution self-assembly of megaamphiphiles. Furthermore, the correlation of molecular
weight of BBCPs with lattice periodicity was investigated.

기능성 고분자 ( I )
1PS-78 Abu Zafar Al Munsur
Tuning the Cross-linker Lengths and Cross-linking Processes for the Development
of Robust Anion Exchange Membranes
Abu Zafar Al Munsur, 김태현† Incheon National University
The anion exchange membrane fuel cells (AEMFCs) have been noticed as an emerging
power source because of their several advantages over the proton exchange
membrane-based fuel cells (PEMFCs). Development and designing of anion exchange
membranes with good mechanical, chemical stability, and hence long durability, together
with high conductivity, is still a challenge for real application of anion exchange membrane
fuel cells. There have been several approaches adopted for making robust anion exchange
membrane, and cross-linking is one of the most widely used techniques for getting
those desirable properties. Herein we have studied a broad spectrum of cross-linker
length, cross-linking methodology and their effect on AEM properties that will be discussed
in detail.

1PS-79 Assel Seitkazina
Photosensitizing Polymer Nanoparticles for Cancer Immunotherapy
1

2,†

Assel Seitkazina, 정근수 , 김세훈 University of Science and Technology-Korea
1
2
Institute of Science and Technology Campus; 서울대학교; KIST
In consequence of investigating the interaction of the immune system with the cancer
cells, polymeric nanoparticles (NPs) in combination with photodynamic therapy (PDT)
and immunotherapy appears to be a next generation therapeutic strategy that can eliminate
primary tumors, inhibit metastases and prevent tumor relapses. Here, we devised
combined method on the basis of polymeric nanoparticles with co-encapsulated
photosensitizing agent and Toll-like-receptor-7 (TLR-7) targeting adjuvant. We next
investigated cell toxicity of PDT treated cells and in vitro dendritic cells activation.
As a result Western blot and flow cytometry data demonstrated that the presence of
adjuvant triggered more intensive immune response. Further findings during in vivo
tumor model experiments suggest that NPs can be applied for near-infrared (NIR)
light-triggered PDT and cause ablation of primary tumors with following prevention
of metastases.

will significantly contribute to a solution of global warming and natural gas purification.
Polymer membrane-based gas separation has attracted recent interest due to their
ease of operation, low operational cost and compactness in module preparation. The
gas separation performance of most of the current polymers, however, does not meet
the requirements of highly efficient separation for the industrial applications. We report
herein, crosslinked norbonene copolymers having both PEG-and PDMS-units as highly
CO2-soluble and permeable groups, respectively by in-situ ROMP polymerization as
novel CO2 separation membranes. A series of crosslinked copolymers were prepared
by tunning the ratio between PEG and PDMS units, and their properties including gas
separation performance will be discussed in details.

1PS-82 JIELING QIN
Ultra-Sensitive Amyloid-β Sensor with Gold Nanoparticles and Conducting Polymers
Composite Electrode for Early Diagnosis of Alzheimer’s Disease
JIELING QIN, 조미숙, 이영관† 성균관대학교 화학공학부
In this work, an electrochemical sensor was prepared using gold nanoparticles-poly
(3,4-ethylenedioxythiophene-poly(thiophene acetic acid) [AuNPs-PEDOT-PTAA] to
immobilize cellular prion protein (PrPC) for the detection of amyloid beta oligomer (AβO).
AuNPs and PEDOT composite electrode induced a high conductivity and then, provided
the high sensitivity to AβO sensing. PEDOT was enhanced the electrical conductivity
and the adhesion between PTAA and the composite electrode. The thiol and carboxyl
groups of PTAA were played the linking agent between the composite electrode and
the amine-terminated PrPC peptide. The impedance response of the optimized AuNPsPEDOT-PTAA biosensor showed a proportional relationship with the concentrations of
AβO in the range from 10-2 fM to 102 mM. The sensitivity at a femtomolar level and
high selectivity to the AβO can be used in practical for the early diagnosis of Alzheimer’s
disease.
1PS-83 Kusuma Betha Cahaya Imani
Human-Blood-Vessel-Resembling Double-Walled Microtube Hydrogels Prepared
by Triple Channels Microfluidic System
†

1PS-80 Eprillia Intan Fitriasari
Preparation of Mechanochemichally Responsive Mesoporous Silica Particle Encapsulated
by Water-Soluble Polyurethane for Drug Delivery System
Eprillia Intan Fitriasari, 박치영† Pukyong National University
Mechanochemically responsive hybrids material of successively releasing small molecule
has been developed. In this research, Rhodamine B molecules were successfully
encapsulated into the pore of MCM-41 mesoporous silica by waterborne hyperbranched
polyurethane and Fe(III) ions using one-step assembly method. The dye molecule release
was measured by applying mechanical compression and the optical absorption
investigated by UV-vis absorption spectra. The results indicate that the difference on
mechanical stimuli applied has great influence on the amount of Rhodamine B molecules
released. The ease, low cost, and scalability of the assembly method makes these
hybrids material potential candidates for drug delivery systems application.

1PS-81 Iqubal Hossain
PEG- and PDMS-functionalized Crosslinked Norbornene Copolymer Membranes
Prepared by in-situ ROMP for CO 2 Separation
Iqubal Hossain, 김태현† 인천대학교
The development of high performance materials for carbon dioxide separation and capture

Kusuma Betha Cahaya Imani, 윤진환 , 김도완 Pusan National University
In this study, we prepared microtube hydrogels with poly(N-isopropylacrylamide)
(PNIPAm) and poly(acrylamide) (PAAm) as the inner and outer wall respectively. Triple
channels microfluidic device combined with alginate-templated photopolymerization
was used to allow the preparation of two separated hydrogel walls. The different property
of the hydrogel walls enables the microtubes to have the human blood vessel behavior.
By increasing the temperature, the thermally active inner wall shrinks while the passive
outer wall maintaining its position, which results in a higher flux. In addition, the hydrogel
walls can be reversed to have a thermally controllable outer diameter with a stationary
hollow center by simply swapping the injection position of the pre-gel solutions. This
flexibility suggests that this method can be applied for various hydrogel monomers.

1PS-84 Mayadevi T S
Quarternary Ammonium-functionalized Poly(ether sulfone ketone) Block Copolymer
Membranes: the Block Ratio Effect on the Properties of Anion Exchange Membranes
Mayadevi T S, 김태현† 인천대학교
Anion exchange membranes based on quarternary ammonium functionalized poly(ether
sulfone ketone)s block copolymers (QA-PESK) having various hydrophilic-hydrophobic
oligomer block ratios were synthesized, and the effect of the block length on the
membranes’ physicochemical and electrical properties was systematically investigated.
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The QA-PESK-10-18 membrane, prepared with a hydrophilic and hydrophobic block
ratio of 10:18, displayed a well-balanced hydrophilic/hydrophobic phase separation,
and hence the highest conductivity, together with the highest alkaline stability, among
three different block ratios (10:7, 10:18 and 10:26), indicating that the membranes’
properties are closely related with the their morphology brought by the control of
hydrophilic/hydrophobic ratio of the block copolymers. The block ratio effect on the
corresponding membranes will be discussed in detail.

1PS-85 NGUYEN MINH DUONG
Preparation of Ultra-stable Perovskite Polymer Composite Film by Size Exlcusion
Lithography
†

NGUYEN MINH DUONG, 이상헌, 유지웅, 강영종 한양대학교
Perovskite nanoparticle composite films with capability of high-resolution patterning
(≥ 2 µm) and excellent resistance to various aqueous and organic solvents have been
prepared by in situ photosynthesis of acrylate polymers and formamidinium lead halide
(FAPbX3) nanoparticles. Both positive- and negative-tone patterns of FAPbX3
nanoparticles are created by controlling the size-exclusive flow of nanoparticles in
polymer networks. The position of nanoparticles is spatially controlled in both lateral
and vertical directions. The composite films show high PLQY (up to 44%) and broad
color tunability in visible region (λpeak = 465-630 nm).

1PS-86 PREM PRABHAKARAN
Tailored Multiphoton Photopolymerization to Integrate Desired Properties in Functional
Microstructures
PREM PRABHAKARAN† Hannam University
Two-photon lithography is a power lithographic technique that facilitates the fabrication
of complex 3D structure. This technique relies on two-photon sensitized polymerization
to fabricate functional microstructures for photonics, MEMS applications and biotechnology.
The form of the structure contributes to its eventual application. Different applications
have different demands on the smallest feature size on the structures and/or their
mechanical properties. In this presentation two different approaches are outlined to
achieve these above goals. The first one involves controlling the formulation of photoresists
and the second involves optimizing the parameters involved during lithographic process
itself. The discussion involves how to achieve high resolution while maintaining good
mechanical stability of microstructures in urethane acrylate photoresists and achieving
swelling dependent actuation in hydrogel-based photoresists.

1PS-87 Tanum Junjira
Graphene Oxide Multilayers film for Long Release of Nitric Oxide Gas
Tanum Junjira, 홍진기1,† Yonsei University; 1연세대학교 화공생명공학과
The successfully control gas release from solid film was achieved from two strategies.
The increasing of diffusion path length due to the 2D-structure of graphene oxide (GO)
generating the physical barrier is the first strategy. Second, the intra-hydrogen bonding
from neighboring cation amine and intercalated water between GO layer act as Nitric
oxide (NO) gas stabilizer. To control the releasing of NO gas, important gas in biomedical
treatment, N-diazeniumdiolate (NONOate) one of NO donor source was conjugated to
GO sheet and followed by fabricating to multilayers film. From using two strategies,
we obtain the sustained release of NO gas with the great controllable releasing property.
Furthermore, we observed the viability test and cell migration also. The result showed
the non-toxic and excellent inducing the migration of HDF cells.

1PS-88 Vinay Deep Punetha
Characterization and Photo-actuation Properties of Polyurethane/Epoxy/Graphene
Nanocomposites
Vinay Deep Punetha, 조재환† Konkuk University
Polyurethane/epoxy nanocomposites with epoxy-functionalized graphene oxide (f-GO)
were prepared, and their structure and photo-actuation properties were investigated.
The polyurethane was synthesized based on poly(ε-caprolactone) and the f-GO was
synthesized by treating graphene oxide with bisphenol A diglycidyl ether. The successful
synthesis of f-GO was confirmed from FT-IR, XPS, Raman, and TEM measurements.
All the precursors and nanocomposites were characterized, and the mechanical, thermal
and laser-driven photothermal actuation properties of the nanocomposites were
measured. Presence of well dispersed f-GO sheets in the polyurethane/epoxy matrix
showed the enhanced mechanical properties and excellent photo-actuation behavior.

1PS-89 이재승
TFT-LCD 용 고평탄화 투명 유기 재료의 구현
이재승†, 이승민, 정은미 삼양사
최근 디스플레이는 대면적화 및 고해상도 구현을 위한 개발들이 지속적으로 이루어지고 있다.
이에 따른 동일 면적 당 픽셀 개수의 증가로 발생되는 요철의 표면적이 넓어지고, 대면적의
고품질 화면 구현을 위해 표면 Uniformity 특성의 중요도가 요구 되어지고 있다. 또한 여러
재료의 적층 구조로 형성되는 LCD 공정에서는 다른 재료들과의 상용성이 높은 재료가 더욱
요구된다. 오버코트는 TFT-LCD 에서 컬러필터 층에 들어가는 투명재료로써 패널 전면에 도포되
는 재료이다. R/G/B 공정에서 발생되는 요철을 평탄화하여, 고르게 형성된 표면 Roughness
는 컬럼스페이서와 배향막의 도포성 및 러빙공정 마진을 향상시켜 균일한 화면구동 특성을
구현하도록 한다. 본 연구에서는 Acrylate 계 고분자 조성물의 변화를 통해 박막 상태의 필름두께와
고투과 특성을 유지한 조건에서 고평탄화 특성을 구현하고, 표면에너지 특성을 조절하여 배향막과
의 높은 상용성을 가지는 오버코트를 개발하였다.

1PS-90 강동규
Study on the Interfacial Properties of Thermal Conducting Liquid Crystal Composites
강동규, 박민욱, 정광운† 전북대학교
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The progress in heat managing materials for electronic devices requires a profound
understanding of the interfacial behavior between polymeric network and thermal
conducting fillers. Discotic reactive mesogen (RM), RM-ene and RM-thiol were
synthesized as building blocks to construct a polymeric matrix for thermal conducting
composites with boron nitride (BN) or expanded graphite (EG). Although the thermal
conductivity of EG is lower than BN, RM-EG composite exhibits better thermal conducting
properties than RM-BN composite at same amount of filler loading. Theoretical calculation
and spectroscopic analysis identified that the RM matrix shows a strong interfacial affinity
with EG through π-π interaction. Whereas, the RM matrix only interacts with BN via
van der Waals interaction. This work was supported by BRL2015042417, MOTIE-KDRC
(10051334), and Mid-Career Researcher Program (2016R1A2B2011041) of Republic of
Korea.

1PS-91 강동휘
Patchy Micelles of PS-b-P2VP Diblock Copolymers Synthesized by RAFT Polymerization
†

강동휘, 이경현, 김새로, 강희정, 손병혁 서울대학교
We recently reported patchy micelles and their supracolloidal chains mainly using
PS-b-P4VP diblock copolymers. These supracolloidal chains were effectively
functionalized by modifying the P4VP block with fluorophores and nanoparticles. In
this presentation, we examined patch formation on spherical micelles of PS-b-P2VP
diblock copolymers which were synthesized by RAFT polymerization. We changed the
block ratio of PS to P2VP by adding the second block of PS with various molecular
weights to the first block of P2VP having the same molecular weight. Spherical micelles
were then induced in a selective solvent of the P2VP block and patches were formed
on the micelles by changing the solvent preferable to the core but still compatible
with the corona. The number of patches on the micelles depending on the block ratio
of copolymers was characterized primarily by transmission electron microscopy.

1PS-92 강병권
Superhydrophobic Sponge Possessing Amphiprotic Characteristic for Treatment of
Oily Strong Base Solution
강병권, 김상헌, 최원산† 한밭대학교
Abstract Pollutions caused by oil spill accidents and industrial dischages have been
recognized as a particularly severe environmental issue. Thus, oil/water separation
has been of great interest in recent years. Many efforts have been focused on the
development of advanced techniques and materials for effective oil/water separation.
However, most such techniques and materials are able to separate oil or water layer
only. They also suffer from the limitation of high fabrication cost due to multisteps and
complex process. Thus, a simple process technique to solve or address abovementioned
issues is urgently required for simultaneous separation of oil as well as water layers.
We report novel one step technique to fabricate superhydrophobic sponge capable
of separating oil as well as water.

1PS-93 강용우
Mechanically Enhanced Electroactive Hydrogel for 3D Printing
강용우, 선정윤† 서울대학교
Mechanically enhanced electroactive hydrogels for 3D printing based on poly(3sulfopropyl acrylate) (PSPA) were synthesized using glycidyl methacrylated hyaluronic
acid (GMHA) as an additional crosslinker. PSPA hydrogel is electroactive but it’s in
itself too brittle to be printed by 3D printers. The addition of GMHA improved stretchability
up to 1.49 from 1.28 of GMHA-free sample, maintaining the same level of Young’s modulus
and electroactivity. Fracture toughness of PSPA hydrogel remarkably increased with
GMHA addition, from 11 J/m2 of GMHA-free sample to 40 J/m2 of GMHA-added sample.
It can be considered that the additional crosslinks derived from GMHA polymer chains
effectively hold the polymer networks up to 1.75 times higher deformation. With the
mechanically enhanced electroactive hydrogels, we managed to fabricate various shapes
of electroactive hydrogels. Adding GMHA-like crosslinker can be applied to any types
of hydrogels for enhancing their stretchability and toughness.

1PS-94 강준수
Postmodification of Porous Polymers for CO 2 Capture
†

강준수, 서명은 KAIST
Porous polymers with high specific surface area decorated with CO2-philic functionalities
are expected to be useful for CO2 Capture. Here, we explored synthesis of such porous
polymers by incorporating secondary amine groups on the pore surface by postmodification
reaction. Based on the reticulated mesoporous polymer synthesized via polymerizationinduced microphase separation and subsequent etching of a sacrificial component,
we will discuss synthetic route to modifying the pore surface and characterization of
the resulting functional porous polymers in terms of pore characteristics and amine
contents.

1PS-95 고광모
Black PDMS Membrane with Hierarchical Porosity Toward Efficient Solar to Steam
Generation
고광모, 배기현, 이경진† 충남대학교
Solar vapour generation is an efficient way to harvest the solar power for the purification
of polluted or saline water. However, well-known solar vapour generation systems were
complex and expensive while they have not enough efficiency. Therefore, we suggest
the poly pyrrole coated hierarchical porous polydimethylsiloxane (PDMS) which have
high efficiency and excellent cost benefit. The PDMS is used as main material due
to excellent durability and cost advantage. And then, we manufacture hierarchical open
porous structure via simple etching technique using salt and water. As advantage of
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this hierarchical structure, the membrane can pull up water and it could extremely increase
the efficiency of solar vapour generation. Furthermore, we coated poly pyrrole on the
surface of the PDMS membrane to keep the solar power. As a result, poly pyrrole coated
hierarchical porous PDMS has high efficiency and simple method with low cost.

(2016R1A2B2011041).

1PS-96 고명철
Fabricaion of Split-Ring Resonators Operating in Visible Wavelength with Block
Copolymer Confinement Effects

권영승, 정영규 충남대학교 유기소재섬유시스템공학과
To attain high performance aromatic polyamides with good thermal/mechanical property
as well as facile processibility, a series of aromatic poly(ether amide)s were synthesized
by using phosphorylation-based polycondensation reaction of 3,4'-oxydianiline,
terephthalic acid, and isophthalic acid in NMP/CaCl2 solvent system. Molecular structure,
thermal stability and mechanical properties of the aromatic poly(ether amide)s were
investigated with aids of NMR/FT-IR spectroscopy, DSC/TGA, and DMA/UTM, respectively.
It was characterized that the synthesized poly(ether amide)s exhibited excellent thermal
stability, which was comparable with thermal properties of conventional aromatic
polyamides, although they had excellent solubility in polar organic solvents such as
NMP, DMSO, DMF and DMAc.

†

고명철, 김무성, 김진곤 포항공과대학교
Split ring resonators (SSR) have received many interests because they can realize negative
permeability, which is necessary for realizing the negative refractive index. Until now,
most of these structures were fabricated by top-down method, which have limits in
large area fabrication and operation limits. Here, we propose new approaches to fabricate
2
SSR structures over a large area (~cm ) exhibiting multiple electromagnetic responses
in visible and near-infrared wavelengths. Confining polystyrene-block-poly(methyl
methacrylate) copolymer (PS-b-PMMA) inside cylindrical pores of aluminum oxide (AAO)
template followed by selective etching of PMMA, concentrical PS rings structure are
achieved. Final SSR structures are achieved with gold deposition on PS nanodomains.
This concept of fabricating SSR structure with block copolymer self-assembly and
incorporating plasmonic metals into one nanodomains could be applied to realize
large-scale metamaterials working at visible and NIR wavelengths.

1PS-97 고은혜
Virus-decorated AgNWs as a Surface-enhanced Raman Scattering (SERS) Biosensor
for Selective Pesticide Detection
고은혜, 정호상† 재료연구소
A surface-enhanced Raman scattering (SERS) sensor comprised of silver nanowires
(AgNWs) and genetically modified M13 Bacteriophages (BPWHW) was fabricated onto
a glass-fiber filter paper (GFFP). AgNWs stacked on GFFP formed SERS-active hot-spots
and the decorated BPWHW functioned as receptor for selective pesticide detection.
The SERS effect and the selective pesticide detection capability were analyzed compared
with wild-type M13 bacteriophage-decorated AgNWs (BPWT/AgNW) and undecorated
AgNWs (AgNW). The developed BPWHW/AgNW selectively identified paraquat (PQ)
molecule rather than other bipyridylium pesticides such as diquat (DQ) and difenzoquat
(DIF). Field application test on PQ pre-treated apple peels demonstrated the feasibility
of using paper-based SERS substrate for on-site residual pesticide detection. The
developed SERS sensor is expected to be applied for various pesticides and chemicals
detection through modification of the M13 bacteriophage surface peptide sequences.

1PS-98 고태호
전기흡착탈이온(EAD) 모듈의 성능 향상을 위한 개질된 Poly(Styrene-Ethylene-ButyleneStyrene)계 고분자 양/음이온 교환막의 제조 및 특성평가
고태호, 손태양, 남상용† 경상대학교
수자원의 효율적인 사용을 위해 현재 연구가 진행되고 있는 해수담수화 공정에는 전기투석법(ED),
전기탈이온 공정(EDI), 이온교환수지법 등이 있다. 그 중에서 전기흡착탈이온(EAD) 공정은
이온교환막이 쓰이는 전기투석법과 이온교환수지가 쓰이는 이온교환수지법이 혼용되어 구성되
어지는 공정이다. 두 가지 방식의 공정이 혼용되어 쓰이기 때문에 보다 이온교환을 통한 해수담수화
가 효율적으로 진행되어 지지만, 이온교환막 사이에 이온교환수지가 들어가기 때문에 모듈의
크기가 크다는 단점이 있다. 또한, 모듈 성능에서는 이온교환수지의 분포도와 당량비가 큰
영향을 끼친다. 본 연구에서는 현재 상용화되어 있는 이온교환공정에서의 문제점 완화와 성능
향상을 위해 더 향상된 이온교환용량을 가진 Poly(Styrene-Ethylene-Butylene-Styrene)계
고분자의 개질을 진행하였고, 현재 쓰이고 있는 일반적인 이온교환수지보다 더 작고 균질한
이온교환능력을 갖는 이온교환 나노 입자를 제조하여 분리막을 제조하였고 다양한 특성평가가
진행되었다.

1PS-99 곽효빈
Study on Interactions Between Cell and Polymer-coated Atomic Force Microscopy
Probe
†

곽효빈, 강필선, 오신석, 김소연, 김경민, 임정혁 한국교통대학교
A study on cellular interactions (such as quantified cell adhesion, cell aggregation
or direct drug injection theory) is important in microbiology, medicine and biotechnology.
Atomic Force Microscopy (AFM) is a powerful tool for measuring the cellular interaction
force between a single cell and AFM probe. Using this system, researchers have studied
the interaction forces between cell membrane and biomaterial coated AFM tip on a
single cell. Herein, we present a new and simple method that uses E-beam irradiation
to fabricate the polymer-coated Dip-Pen Nanolithography (DPN) probe. Using
polymer-coated DPN probe, we have generated patterns of fluorescent materials. We
also show how to capture a single cell and directly inject a target material into the
cell by polymer-coated AFM tip. All analyses were performed using atomic force
microscopy, confocal microscopy and scanning electron microscope (SEM). This was
supported by Korea National University of Transportation in 2018.

1PS-100 구자현
Solid-State Light Emission Tuned by Multi-Stimuli
구자현, 정광운† 전북대학교
We newly designed and synthesized a luminogen (DSBL) with solid-state emission
property for multicolor emission. Based on the microscopic methods with thermal and
scattering ones, it was realized that emission properties of DSBL are related to its packing
structures which can be controlled by multi-stimuli. The emission colors of DSBL were
reversibly tuned by the thermal, solvent vapor, and mechanical stimuli. DSBL can be
a enough potential candidate for smart inks and medical diagnoses. This work was
supported by BK21 Plus program, the BRL 2015042417, Mid-Career Researcher Program

1PS-101 권영승
Structure-Property Relationship of Aromatic Poly(ether amide)s Synthesized by
Phosphorylation Reaction
†

1PS-102 권혁일
도네페질 PLGA 미립구 주사제의 제조방법에 따른 서방출 특성
권혁일, 김보연, 신병철†, 박정숙1 한국화학연구원; 1충남대학교
도네페질이 PLGA 생분해성 고분자에 봉입된 서방형 미립구(MS) 주사제는 서방출 제형으로
사용이 가능하나, 처음 7일 동안 약물의 75%가 방출되는 문제점을 보인다. 이러한 문제를 해결하기
위해 소수성 방출 지연제인 1-hydroxy-2-naphthoic acid(HNA)를 첨가하는 O/W형 미립구를
만드는 방법과 도네페질과 polygalacturonic acid(PGA)를 고분자 복합체 형태로 결합시켜
S/O/W 미립구로 제조하여 초기 방출 분해 시간을 지연시키는 실험을 하였다. 대조군은 PLGA와
도네페질만을 함유하는 MS-DP이며, 실험군으로 MS-DP/HNA, MS-DP/DPG를 제조하였다.
로딩률은 HPLC로 정량 분석하였고, MS-DP/HNA, MS-DP/DPG 각각 25.8%, 25.7%로 평균
적재 효율을 보였다. 형태학은 광학 현미경 및 주사 전자 현미경으로 관찰했다. 37 ℃ 항온
인큐베이터에서 30일간 방출 실험을 한 결과 MS-DP/HNA, MS-DP/DPG 모두 대조군 보다
방출 속도 지연에서 눈에 띄는 효과를 보여주어 안정적인 약물의 서방출 미립구 주사제로 활용
가능할 것으로 기대된다.

1PS-103 길만재
Preparation of Anisotropically Compartmentalized Microhelices Using Electrohydrodynamic
co-jetting
길만재, 문성준, 이경진† 충남대학교
Anisotropically compartmentalized microparticles are increasingly interested in the field
from sensing, drug delivery and catalysis to microactuators. Herein, we report a simple
method for preparing a helically decorated microbuilding block using a modified
electrohydrodynamic (EHD) co-injection method. Bicompartmental microfibers are
twisted in the field during electrojetting to produce helical microfibers. Helically
microcylinders are obtained by cryo-sectioning of microfibers bundles and these
microcylinders can be shaped by external stimuli to create microspheres with distinct
compartmentalization and unique microstructures. These techniques can provide a variety
of ways to prepare spiral microstructures and can be extended to mimic biological
micro-organisms.

1PS-104 김가연
히드록시프로필화와 카복시메틸화에 의한 면섬유의 하이브리드 개질
†

김가연, 이이주, 김영호 숭실대학교
면섬유 편물의 수분율과 수분함유값(WRV)을 향상시키기 위하여 셀룰로스의 히드록시기 일부를
히드록시프로필 셀룰로스(HPC)와 카복시메틸 셀룰로스(CMC)로 개질시키는 연구를 진행하였
다. HPC화를 위하여 에피클로로히드린(ECH)을, CMC화를 위하여 모노클로로아세트산(MCA)를
사용하였으며, 반응을 위한 알칼리 전처리 조건, 반응매개체로 사용한 이소프로필알콜(IPA)
수용액의 농도, 반응시키는 약제의 농도 등을 변화시키면서 85 ℃의 밀폐용기에서 2시간 동안
반응시키고 수세하였다. NaOH 용액으로 전처리시킨 시료를 ECH와 MCA의 상대농도를 달리한
IPA 수용액에서 반응시키고 반응 후의 약제부가율로부터 반응정도를 판단하였으며 FT-IR과
TGA 분석에 의해 반응을 확인하였다. 반응매개체에서 IPA 농도가 클수록 반응정도는 커졌으나
섬유형상 유지와 반응 후의 상태를 고려할 때 50% IPA가 적합하였으며, 두 약제의 혼합비율과
무관하게 약제부가율이 클수록 수분율과 WRV가 증가하였고, ECH의 상대 비율이 클수록 더
효과적이었다.

1PS-105 김경서
Synthesis and Characterization of Hybrid Polyimide Containing Polyhedral Oligomeric
+
Silsesquioxane (POSS-NH 3 )
김경서, 임정혁, 김경민† 한국교통대학교
Polyimide(PI) belongs to the super engineering plastic that is getting a spotlight ever
since it is developed with excellent thermal stability, mechanical properties, chemical
resistance, electrical properties due to its rigid chain structure. Polyhedral oligomeric
silsesquioxane (POSS) is organic-inorganic hybrid material itself and it has excellent
thermal stability, mechanical properties, and heat-resistant property. In this study, hybrid
polyimide was prepared by physically mixing of poly(amic acid) (PAA) and POSS- NH3+,
which was followed by heat imidization. PAA can be good compatible with POSS- NH3+
due to physical bonding between PAA and POSS-NH3+.

1PS-106 김경수
Multi-Responsive Dynamic Covalent Hydrazone Supramolecular Polymers
김경수, 조혜진, 송창식† 성균관대학교
Stimuli-responsive polymeric systems are of considerable interest due to their potential
applications in environment-adaptive technologies such as smart surfaces. Traditionally,
such systems can be constructed either by dynamic non-covalent or dynamic covalent
chemistry, but the use of both chemistries in one system offers unique opportunities
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for structural diversity and various controllability. Herein, we report that hydrazonepyridinum conjugates, which can be dynamically exchanged by transimination, can
be assembled into one-dimensional wires by direct intermolecular interactions. The
self-assembly process can be controlled not only by dynamic covalent chemistry, but
also by pH adjustment. Such a dual control of the dynamic molecular assembly will
provide a way to develop diverse smart materials with multi-stimuli-responsiveness.

1PS-107 김대환
Core-shell Nanoparticles with X-ray Impermeability and Anti-Inflammatory Properties
for Bioabsorbable Polymer Stents
1

†

1

김대환, 박우람, 이규백 , 한동근 차의과학대학교 의생명과학과; 고려대학교 바이오의공학과
Recently, a new-generation stent made of a biodegradable polymer has been actively
researched and developed. The biodegradable polymers such as poly-L-lactic acid
(PLLA) is completely decomposed in the body within a few years. Bioabsorbable stents
have been developed using biodegradable polymers that completely disappear in the
body to overcome the disadvantages of metal-based stents which induce late thrombosis
and restenosis. However, since polymeric materials composed of atoms with low atomic
numbers do not absorb X-rays as much as sufficient for X-ray imaging, biodegradable
polymer stents cannot be imaged in X-ray based imaging devices. In this study, we
developed a radiopaque bioabsorbable stent with anti-inflammatory effect by using
core-shell nanoparticles. To synthesize the radio-opaque nanoparticle, gold
nanoparticles were encapsulated with magnesium hydroxide to add the ability to neutralize
the acidic environment induced by the degradation products of biodegradable polymers.

1PS-108 김도완
Microfluidic Fabrication of Mechanically Tough and Stretchable Soft Strain Sensor
Comprising Double Network Hydrogel Fibers
†

김도완, 윤진환 부산대학교
In this study, we prepared a mechanically tough and stretchable soft strain sensor
that made by conducting double network hydrogel microfibers. They are prepared by
combining poly(acrylamide)/alginate as a double network hydrogel and poly(3,4ethylenedioxythiophene)-poly(styrenesulfonate) (PEDOT:PSS) as a conducting polymer.
The microfibers were formed by using microfluidic devices comprising co-axial aligned
micro capillaries. The prepared conducting microfibers were highly stretchable as long
as 5 times, which is achieved by double network structure of the covalent and ionic
crosslinking network. It also exhibit the fast resistance change in proportional to the
strain through connect/disconnect of PEDOT:PSS domains. The prepared microfibers
are applied to the soft strain sensors, can detect human body motion.

1PS-109 김동민
Self-healing Protective Coating Materials Containing Vegetable Oil Microcapsule for
Application to Cementitious Composites
†

김동민, 정찬문 , 송인호, 최주영, 진승원, 남경남 연세대학교
Self-healing protective coating materials have the ability of autonomic self-healing
of region damaged by microcracking in the coatings themselves or substrate materials
such as metals or concrete. We have developed self-healing protective coating using
a linseed oil as healing agent. Linseed oil reacts in the presence of oxygen in the
air. Reaction conversion is characterized by Fourier-transform infrared spectroscopy
(FT-IR). Linseed oil-containing microcapsules are characterized by optical microscopy
and scanning electron microscopy (SEM). The microcapsules were blended into
commercial coating materials to obtain a self-healing coating. It was demonstrated
by water permeability test and depth of neutralization test that the scratched region
was repaired.

1PS-110 김민규
Control of Interior Structure of Polymer-Inorganic Hybrid Microparticles
김민규, 조은철† 한양대학교
본 연구에서는 titanium dioxide 무기 나노입자가 포함된 고분자-무기 중공성 복합입자를
one-step으로 제조할 수 있는 방법에 관해 기술하고자 한다. 밀도가 높고 크기가 큰 무기
나노입자는 고분자 합성에 사용되는 단량체와 혼합시 단시간에 침전되어, 에멀젼 중합을 통해서
제조할 경우 고분자 입자로부터 분리된다. 이를 해결하고자 단량체와 혼합될 수 있는 선형고분자를
일정량 혼합하여 무기입자의 분산안정도를 높이고 침전속도를 지연시켜 복합입자 형성이 가능하
였다. 이와 동시에 단량체의 중합 과정 중 선형고분자와 상분리 현상으로 인해 중공성(hollow)
구조를 얻을 수 있었으며, 상분리 속도의 조절을 통해 중공성이 조절될 수 있는 마이크로 입자도
제조하였다. 또한 이렇게 제조된 고분자-무기 복합입자들의 광 차단 및 광 산란 특성을 비교
분석하였다. Acknowlegement: 본 연구는 글로벌 코스메틱 연구개발 사업 과제[HN14C0083]의
지원을 받아 진행하였음.

1PS-111 김민수
Preparation and Characterization of Waterborne Polyurethane Composite Films
Reinforced with Reduced Graphene Oxide
김민수, 정영규† 충남대학교 유기소재섬유시스템공학과
(PU) are used extensively in soft/hard foams, seals, gaskets, panels, adhesives, coatings,
sealants, fibers, etc. In this study, to obtain eco-friendly polyurethanes with high
performance in thermal, mechanical, and electrical properties, waterborne polyurethane
(WPU)-based composite films reinforced with reduced graphene oxide (RGO) were
fabricated by solution casting and following heat treatment. For the purpose, an WPU was
synthesized by using poly(propylene glycol), isophorone diisocynate, 2,2-dimethylolpropionic
acid, and 1,4-butanediol. Graphene oxide (GO) was prepared by a modified Hummers
method. The structural features, thermal stability, dynamic mechanical properties, and
electrical conductivity of WPU/RGO composite films were characterized and the results
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were discussed in terms of the RGO content.

1PS-112 김민아
Light Responsive Soft Actuators by Melanin Nanoparticles
†

김민아, 심태섭 아주대학교
Stimuli-responsive materials response to surrounding condition such as pH, temperature,
humidity, electric or magnetic field. In this study, we fabricated a bilayer film that shape
changes due to the difference in volume between the active layer, which shrinks by
light, and the passive layer, which does not change in volume. When an IR laser is
irradiated onto the film, heat is generated by the photo thermal effect of the melanin
nanoparticles dispersed in the passive layer. The active layer made of poly-Nisopropylacrylamide shrinks due to the heat generated from the passive layer, and
the shape of the bilayer film changes soon.Also, when the heat cools down, it returns
to its original shape. The bilayer film is easy to be cut, so it can be made into a desired
shape.In addition, it has fast reactivity and uses light as a stimulus source, so it can
control local rather than whole film.

1PS-113 김민희
Effect of Head Structure on ATP Detection in Polydiacetylene Systems
†

1

1

김민희, 신민재 , 김민, 신재섭 충북대학교; 세명대학교
ATP detecting systems were formed using 10,12-pentacosadiynoic acid (PCDA)
derivatives that had a tertiary amine group at their end. Ortho, meta, and para derivatives
were synthesized and the receptiveness for ATP using these derivatives was characterized.
A vesicle did not form with the ortho derivative. A vesicle did form with the para derivative,
but the detection of ATP did not occur. Only the meta derivative showed a color change
from blue to red from ATP detection. The size of the vesicle using a meta derivative
was larger than that when using a para derivative. The meta derivative did not show
any color change from the analog compounds of ATP. The concentration of ATP that
was able to be detected by the naked eye is 100 µM, and that by the UV spectrum
is 50 µM.

1PS-114 김병주
Synthesis of High Performance Polymer Based on Polyrotaxane of Polyurethane and
Cyclodextrin
†

김병주, 허필호 부산대학교
Poly(ethylene-glycol) (PEG)-α-cyclodextrin (αCD) polyrotaxane (PR) was synthesized
by the self-assembly reaction of PEG and αCD. polyurethane (PU) was prepared from
PEG/αCD PR and Methylene diphenyl diisocyanate (MDI). MDI was used as not only
isocyanate for the polyurethane, but also used as the end-capping reagent of PR.
The synthesis and characterizations of PEG/αCD PR-PU was analyzed by 1H nuclear
1
magnetic resonance ( H-NMR), fourier transform infrared spectroscopy (FT-IR),
differential scanning calorimetry (DSC), and universal testing machine (UTM). Due to
self-healing properties of the PR and the mechanical properties of the PU, it will be
applied to self-healable coating and abrasion resistance materials.

1PS-115 김성원
Solvent-induced Radial Nano-crack Formation of Gold Deposited Film for Highly
Stretchable Conductive Electrode
김성원, 조길원† POSTECH
The stretchable metal conductors on elastomers prepared by a vacuum deposition provide
high-quality large-area metal patterns on a target substrate. However, the strain-induced
defects that result from the mismatch of elastic moduli and poisson’s ratio between
metals and substrates hinder their stretchability and usability. This study describes
a simple approach to prepare highly stretchable metal deposited film with surface radial
nano-cracks induced by residual organic solvent in the elastic substrate. We also
demonstrate the effects of the concentration of residual solvent on crack topography
on metal film and its propagation under tensile strains. A moderately small concentration
of the residual solvent facilitates the formation of nano-cracks, and effective dissipation
of tensile stress. This versatile method provides an approach to obtaining high quality
metal films for use in wearable devices.

1PS-116 김성은
Surface Functionalization of Conjugated Polymer Nanoparticles for Biosensor
Applications
1

†

1

김성은, 정근수 , 김세훈 한국과학기술연구원; 서울대학교
Conjugated polymer nanoparticles (CPNPs) have been regarded as an attractive alternate
to conventional small molecular optical probes. In bioapplications, CPNPs can be more
utilized through chemical/physical modification of their exterior to impart additional
functionality as well as inherent photonic properties. However, typical CPNPs have a
surface composed of aromatic structure without active functional sites, which may limit
further modification on the surface including conjugation of biomolecules. Here, we
devised a set of small peptides containing reactive end-functional groups and a molecular
structure with high affinity to aromatic molecular. The advantageous features of the
CPNPs in the points of tiny colloidal size, stability, bright/stable fluorescence, and
capability for further modifications were evaluated to demonstrate a potential for
applications to in vitro diagnostic sensor system with high sensitivity for detection of
disease-related specific antibodies.

1PS-117 김세민
The Microchannel for Integrated Sensing System Using Porous Nano-fiber Membrane
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김세민, 민지홍, 조강희, 윤병주, 강성민, 고원건† 연세대학교
Effective treatment of disease requires a sensitive, accurate, and rapid diagnostic platform.
Before diagnosing current clinical trials, the process of separating red blood cells and
white blood cells from blood is performed. This process not only increases the
concentration of the biomaker from the blood, but also enables efficient biomarker
detection. To perform the separation, a nanofiber made by electrospinning is formed
on a poly-dimethysiloxane (PDMS) microfluidic chip to form a blood separation chip.
Nanofibers are hydrophilic polymers that allow blood to pass through the pores and
are used to filter red blood cells (about 6 μm) and leukocytes (12 μm ↑) with a 3D
nanostructure with nano size pores. Nano fiber is made using polyvinylpyrrolidone/
polyethersulfone (PVP/PES), which has gradient porosity from 30 μm to 5 μm, enabling
efficient blood filtration.

light-fueled untethered soft robots where molecular machines are embedded into
polymeric networks. In this work, we varied the spacer length of the azobenzene-derived
molecular machines ranging from 2-8 towards the systematic investigation of structureproperty relationships for photomotility of polymers. Photoactive molecular machines
are self-assembled along with liquid crystal monomers with twisted nematic boundary
conditions followed by photopolymerization. The light-induced deformation and
locomotion of the soft robot were performed by irradiation of broadband UV light. In
this presentation, we examine the phase behavior of the azobenzene-based molecular
machines and their mixture with liquid crystal monomers. Finally, we discuss various
parameters affecting the photomotility of the untethered monolithic soft robots.

1PS-118 김수찬
Preparation and Characterization of Polyethersulfone/Lignin Composites

김종빈, 이건호, 김신현 KAIST
The periodic nanostructures in photonic crystals generate the photonic bandgap, resulting
in the reflection of selected wavelengths. The structural colors from photonic crystals
facilitate unique applications such as sensors or displays. However, a film format that
is most common for photonic crystals has its limit from the absence of reconfigurability
or flexibility. In this study, photonic tiles are fabricated and assembled at the air-water
interface so that novel photonic surfaces can be achieved. We use colloidal particles
to make non-close-packed and periodic pores in a polymer matrix. One side of each
tile is physically etched to make the surface and side almost superhydrophobic by
Cassie-Baxter model. The assembly makes a liquid photonic armor that protects
underneath environment from certain wavelengths. The armor can also be transferred
onto a solid substrate. Furthermore, a water marble surrounded by photonic tiles can
be obtained after the gelation of the inner water.

†

김수찬, 조미숙, 이영관† 성균관대학교 화학공학부
Polyethersulfone (PES) is known as engineering thermoplastic for flexible display
substrate, which requires thermal and dimensional stability. PES has the high coefficient
of thermal expansion (CTE). To reduce CTE and improve mechanical property of PES,
the addition of inorganic fillers of low thermal expansion has been applied by many
researchers. There is poor compatibility between fillers and PES, and therefore, the
fillers need chemical treatment. Lignin as a filler has been evaluated high thermal,
oxidative, and hydrolytic stability and favorable mechanical properties. In this study,
PES composite films were prepared by a solution casting according to the content
of lignin. The properties of PES/lignin composite films were determined by mechanical,
thermo-mechanical and optical analysis. The results showed the enhanced thermomechanical and optical properties of PES and realized the potential benefits of lignin
filler materials for the development of thermoplastic polymer blends.

1PS-119 김영훈
Formation of Ce doping β-Ga2O3 Nanofiber by Electrospinning and Evaluation of
Optical Band Gap Energy and Photocatalytic Properties
†

김영훈, 백한솔, 송광식, 백정주, 신교직, 최경호 한국생산기술연구원
Ce doped β-Ga2O3 nanofibers were prepared using a derived electrospinning, by varying
the Ce mol% from 0 to 1.0 to evaluate the effect of Ce doping on optical band gap,
and photocatalytic. Materials properties of Ce doped β-Ga2O3 nanofibers are
characterized using X-ray diffraction, scanning electron microscopy, UV-vis
spectrophotometry. The β-Ga2O3 peak became broader and weaker with increasing
Ce amount. UV-vis spectrophotometry results showed that the values of Eg decreased
from 4.93 eV to 4.49 eV with the increase of Ce doping from 0 to 0.7 mol%. But, increased
to 4.69 eV when Ce content was 1.0 mol% and the photo-degradation performance
of MB (methylene blue) also observed the same tendency. Experimental results indicated
that the Ce doping was mainly attributed to the optical band gap energy of Ce doped
β-Ga2O3 and the photocatalytic degradation of organic dye.

1PS-120 김윤필
폴리 에틸렌 글리콜에 분산된 CaCO3 입자의 모양, 크기와 함량에 따른 콜로이드 현탁액의 전단
농화 현상
김윤필, 윤관한†, 이영실 금오공과대학교
전단농화(shear thickening, ST) 현상은 콜로이드 현탄액에서 전단속도 증가에 따라 점도가
증가하는 현상으로 액체-고체 전이 상태를 나타내는 유변학적 거동이다. 입자의 농도가 일정수준
이상이 되면 임의의 shear rate이상에서 입자들 간 cluster가 형성되며 흐름에 대한 저항이
증가 하여 전단 농화 현상이 나타나게 되며 hydrocluster를 형성하게 된다. 본 연구에서는
콜리이드 현탁액의 입자의 함량과 형태에 따른 전단 농화에 미치는 영향을 고찰하였다. 기존의
전단농화유체(shear thickening fluid, STF)는 대부분 SiO2 구형 입자를 사용한데 비해, 이보다
저렴한 가격으로 구할 수 있는 GCC(ground calcium carbonate)인 각진 CaCO3와 100 nm
크기의 원형 CaCO3 입자들을 사용하여 CaCO3 입자의 ST 효과의 변화를 관찰하고자 한다.
이러한 ST 현상은 충격에 자발적으로 반응하여 충격을 흡수하는 장비에 적용할 수 있고 이러한
특성을 이용하여 상대적으로 충격흡수 능력이 우수한 장비를 만드는데 적용할 수 있다.

1PS-121 김의혁
Organic Light Emitting Board for Dynamic Interactive Display
†

김의혁, 이석영, 박철민 연세대학교
Interactive displays involve the interfacing of a stimuli-responsive sensor with a visual
human-readable response. Here, we describe a polymeric electroluminescence-based
stimuli-responsive display method that simultaneously detects external stimuli and
visualizes the stimulant object. Simultaneous sensing and visualization of the conductive
substance is achieved when the conductive object is coupled with the light emissive
material layer upon application of alternating current. A variety of conductive materials
can be detected regardless of their work functions, and thus information written by
a conductive pen is clearly visualized, as is a human fingerprint with natural conductivity.
Furthermore, we demonstrate that integration of the organic light-emitting board with
a fluidic channel readily allows for dynamic sensing of metallic liquid flow which may
be suitable for biological detection and imaging applications.

1PS-122 김재광
Molecularly Engineered Photomotility of Untethered Monolithic Soft Robots
1

†

1PS-123 김종빈
Interfacial Assembly of Amphiphilic Photonic Tiles for Reconfigurable Photonic Armors

1

김재광, 전지수, Sivakumar Rajamanickam, 김윤호 , 육지호, 위정재 인하대학교; 한국화학
연구원
Azobenzene-functionalized liquid crystal polymer networks are promising materials for

1PS-124 김종식
Soft Hydrogel Electrode with Improved Electrical Properties Using Agarose/Activated
Carbon Composite Gel
김종식, 심태섭† 아주대학교
Conventional electrode materials based on metals are not suitable for flexible electrodes.
Nowadays, studies have actively been conducted on three-dimentional, flexible,
self-healble, and printable electrodes using the conductive polymers to solve the
problems. Among the various soft materials, agarose is a natural hydrophilic polymer
and forms a hydrogel that has a characterization of thermal sol-gel transition. In this
study, we develop a soft hydrogel electrode that can be easily formed by using
agar/activated carbon (AC) composites. Using reversible thermal sol-gel transition of
agar/AC composite, we prepare various shapes of agar/AC composite gels for
demonstrating agar/AC composite gel as a shape configurable electrode. In addition,
quantative analysis for electrical properties of agar/AC composites proves that
conductivity of composite gels can be improved up to 0.511 mS/cm. Finally, we demonstrate
a simple electric circuit system with agar/AC composite gel as a electrodes.

1PS-125 김준태
Phosphine Oxide-based Electron Transport Materials for Perovskite Light-Emitting
Diodes
김준태, 장동욱†, 이보람 부경대학교
New Phosphine oxide-based electron transport materials were designed and successfully
synthesized for Perovskite LED. The phosphine oxide-based structures were considered
as an efficient structural moiety for optoelectronics and which possess excellent electron
mobility. Triphenylphosphine oxide was linked with various hetero aromatics which also
are considered as structural moiety of ETM such as benzothiadiazole, quinoxaline,
phenazine. These electron transport materials exhibit not only wide band gap but also
suitable HOMO LUMO energy level. Therefore this study of designing of new electron
transport materials is useful to fabricate efficient perovskite LED.

1PS-126 김준형
Polystyrene/HEMA와 Silica 입자 함량에 따른 콜로이드 현탁액의 전단 농화 현상
김준형, 윤관한1,†, 이영실2 금오공과대학교; 1금오공과대학교 화학공학과; 2금오공과대학교
산학협력단
전단농화(shear thickening, ST) 현상은 콜로이드 현탄액에서 전단속도 증가에 따라 점도가
증가하는 현상으로 액체-고체 전이 상태를 나타내는 유변학적 거동이다. 입자의 농도가 일정수준
이상이 되면 임의의 shear rate이상에서 입자들 간 cluster가 형성되며 흐름에 대한 저항이
증가 하여 전단 농화 현상이 나타나게 되며 hydrocluster를 형성하게 된다. 일반적으로 사용되는
silica의 경우 밀도가 높아서 전단농화 현상이 일어나는 함량을 첨가하게되면 응용면에서 제품의
무게가 무거워지고 이에 따라 사용이 제한적이다. 본 연구에 앞서 밀도가 낮은 고분자 입자인
polystyrene/HEMA를 이용한 전단 농화 거동에 대한 결과를 보고하였다. 본 연구에서는 고분자
입자인 polystyrene/HEMA와 silica입자를 혼합하여 콜로이드 현탁액의 전단 농화 현상을 관찰하
고자 한다.

1PS-127 김지원
Interlocking-layered Dry-adhesive for Enhanced Energy Dissipation
†

김지원, 방창현 , 김다완, 백상열 성균관대학교
In adhesive system, efficient energy dissipation matrix for large energy dissipation is
essential for stable and strong adhesion. But sometimes it could induce cohesive failure
reason of residual on surface and non-reusability of system. Here we present bioinspired
robust mechanical energy dissipation matrix which has unique micro interlocking
structure. Mechanical energy dissipation is induced between elastic micro pillar and
hole by concentrated local stress. Adhesion with energy dissipation matrix has 5times
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higher adhesion strength (14.5 N/cm2), and 3times higher adhesion energy (25 J/m2)
than without one. Microstructure is composed by elastic material (PDMS E~2.5MPa),
system has high reusability (~1000 times). This bio inspired energy dissipation system
has potential to be applied other bio inspired adhesive surface, such as gecko, octopus,
frog, for robust & repeatable dry adhesive system.

The Si embedded core-shell structure showed higher initial columbic efficiency about
80% than single core-shell strcuture. we expect our design process for confining active
materials inside the shell to be applicable to other materials that can eventually be
used as high-performance anodes for the next generation LIBs.

1PS-128 김지현
Dual-Targeted Hybrid Microgels Conjugated with Proteins

1PS-133 김태형
Enhanced, Parallel Liquid Crystal Alignment Based on Polystyrene Substituted with
Phthalimidoyl Group

김지현, 조아라1, 정진웅1, 윤진환† 부산대학교; 1동아대학교
In recent years, stimuli-responsive targeting anticancer drug delivery system has been
interesting field of study due to its minimum side effects. In this work, to synthesize
dual-targeted stimuli-responsive drug carrier, we have designed Outer Membrane Protein
A (OmpA) conjugated poly(N-isopropylacrylamide) (PNIPAm) microgels containing
superparamagnetic magnetite nanoparticles (MNP). MNP incorporated PNIPAm were
copolymerized with carboxylic acid-functionalized monomers, which can be reacted
with amine group of the OmpA via N-(3-Dimethylaminopropyl)-N’-ethylcarbodiimide
hydrochloride (EDC)/N-hydroxysuccinimide (NHS) reaction. OmpA targeting ligand has
ability to specifically target certain brain cells, where conjugation with MNP incorporated
PNIPAm hydrogel surface, preparation of dual-targeted hybrid hydrogel can be realized.
To ensure the influence of target specific ligands, cellular uptake of the OmpA conjugated
microgels in brain cells was performed.

김태형, 주창하, 강효† 동아대학교
We synthesized a series of phthalimide substituted polystyrene (PPH#) to investigate
liquid crystal (LC) alignment behaviors of LC cells made with PPH# films. PPH# films
exhibited good optical transparency in visible light region than polyimide (PI) film,
commercialized in display industry. LC cell made from pristine polystyrene (PS) film
showed planar LC alignment in perpendicular direction with respect to rubbing direction,
whereas LC cells made with PPH# films exhibited planar LC alignment in parallel direction
with respect to rubbing direction when substitution ratio was more than 20 mol%,
respectively. In addition, long-term stability of LC cell made from pristine PS was very
low. However, that of LC cells made from PPH#s were remarkably enhanced as well
as ultraviolet stability. Therefore, this study contributes to technology of producing planar
and parallel LC alignment on PS derivatives and can be applied to next-generation
display industry including flexible display.

1PS-129 김지훈
Ion Transport Properties of End-functionalized Block Copolymer Electrolytes

1PS-134 김태희
Effect of Tackifier on Polyethylene-based Hot-melt Adhesion Strength Between
Different Materials

정하영, 김지훈, 박문정† 포항공과대학교
Polyethylene oxide (PEO) has long been considered as a promising candidate of solid
polymer electrolytes in lithium batteries. However, the practical uses have far-fetched
because of high crystallinity of PEO, retarding lithium ion transport below its melting
point. Paradoxically, when temperature is increased above the melting temperature of
PEO, mechanical strength of the electrolytes is lost. One may overcome these issues
by combining PEO with hard polymer, prompting a great deal of research on PS-PEO
block copolymer electrolytes. Herein, we propose a new approach for further improvement
of ion transport properties, that is, the introduction of end-functional groups to PS-PEO.
The strong dipolar interactions of end-functional groups resulted in reduction of PEO
crystallinity so that room temperature conductivity can be significantly improved. Further,
the effective interactions of end-functional groups with lithium salt were proven to enhance
lithium cation transport efficiency.

1PS-130 김태윤
Porous Particles based on Polycaprolactone
김태윤, 정일두† 부산대학교
Disk-shaped particles based on polycaprolactone (PCL) were synthesized using
photodegradable polymethylvinylketone (PMVK) and used for drug delivery system.
In this study, PCL based triblock copolymer was synthesized by RAFT polymerization
and used to fabricate microsphere by emulsion-evaporation method. Disk-shaped
particles were then prepared by UV-irradiation with the microsphere. In order to polymerize
by RAFT method, PCL based macro-CTA (chain transfer agent) was first synthesized
by reacting carboxylic acid-terminated CTA with PCL, and used for the synthesis of
block copolymer with methyl vinyl ketone (MVK). The morphology of the particles before
and after UV irradiation were confirmed by SEM and TEM images and the release behavior
of paclitaxel, anti-cancer agent for female cancers, in disk shape particles were evaluated
by HPLC. PCL based disk-shaped particles will be anticipated to enhance drug release
and could find potential application for biomaterials.

1PS-131 김태윤
Preparation of PCL-b-PLA-b-PMVK Triblock Copolymer as Biodegradable Microparticles
by RAFT Polymerization
김태윤, 이소림, 정일두† 부산대학교
Biodegradable triblock copolymers based on polycaprolactone (PCL) were synthesized
by ring opening polymerization of PLA followed by RAFT polymerization of poly(methyl
vinyl ketone) (PMVK). Microspheres based on triblock copolymers were prepared by
emulsion-evaporation method, and then photodegraded with UV irradiation to obtain
porous microparticles. In order to polymerize by RAFT method, PCL-PLA based macroCTA (chain transfer agent) was first synthesized by reacting carboxylic acid-terminated
CTA with PCL-PLA, and used to synthesize triblock copolymer with methyl vinyl ketone
(MVK). The morphology of the particles before and after UV irradiation were confirmed
by SEM and confocal images and the release studies of paclitaxel, anti-cancer agent
for female cancers from the particles were evaluated by HPLC. PCL-PLA based
biodegradable microparticles will be anticipated to enhance drug release and could
find potential application for biomaterials.

1PS-132 김태진
Core-shell Structure with Improved Initial Coulombic Efficiency that can Control
Number Density of Si Particles Through Organic/Inorganic Polymerization
†

김태진, 유필진 성균관대학교
A core-shell structure having desgined void spaces is introduced in Li ion battery
fields for solving problems of Si based anodes. The Core-shell structure shows stable
cycle life and electrcial conductivity than bare si anode. But this structure showed
low initial columbic efficiency because of large surface areas. In this work, we introduce
a high density Si embedded core-shell structure through organic/inrganic polymerization.
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김태희, 박소람, 이영관 , 김백진 한국생산기술연구원; 성균관대학교
Polyvinyl chloride (PVC) is one of the adhesives for bonding non-metallic films to metal
materials. PVC is used in many places because it is inexpensive, chemically resistant
and self-extinguishing. However, phthalate plasticizer, which is used to soften PVC
during processing, is environmentally very harmful and carcinogenic substance, so
it has restricted to use internationally. In this study, we have studied hot-melt adhesives
that are not harmful to the human body and have adhesive strength enough to replace
PVC. Tackifier and Nanoclay were added to improve the adhesion between different
materials. The Mixing ratio of tackifier was changed such as 0 wt%, 10 wt%, 20 wt%
for finding optimized ratio and nanoclay was contained in it additionally. The mixture
was blended in two ways, mixer and extruder. In order to confirm the properties, lap
shear test was carried out by Universal Testing Machine (UTM) and glass transition
temperature was measured by Dynamic Mechanical Analysis (DMA).

1PS-135 김하영
Flexible Graphene Stacks as Anode Materials for Sodium-Ion Battery
김하영, 윤승욱, 진형준† 인하대학교 고분자공학과
Flexible/bendable electronics, such as roll-up displays, wearable devices, and wireless
sensors have attracted much attention through fast development in recent electronic
industry. In particular, all‐in‐one flexible electronic devices need flexible components
containing electrode, and rechargeable power sources with high electrochemical
performance. Graphene as representative carbon nanomaterials is a potential candidate
for electrode materials, with distinctive characteristics such as flexibility and high electrical
conductivity as well as facile processability for freestanding films without binders. In
this study, graphene stacks as anodes of Na-ion storage for flexible devices were
prepared by facile vacuum filtration using reduced graphene oxide, followed by heating
at a temperature of 800 ℃. The prepared FGSs not only exhibited excellent electrical
and mechanical properties, but also exceptional sodium‐ion storage capability due to
utilizing a co‐intercalated charge carrier.

1PS-136 김현규
Facile Formation of Ion-sensitive PEG/Alginate Hydrogel via Thiol-norbornene
Photo-click Reaction
†

김현규, 최재호, 기창석 서울대학교
Alginate is a natural polysaccharide forming hydrogel network by ionic cross-links in
the presence of divalent cations. It has been therefore widely used in various fields.
In this work, calcium ion-sensitive hydrogel was fabricated with norbornenefunctionalized poly(ethylene glycol) (PEG) and alginate via thiol-norbornene photo-click
reaction. Hydrogel property was modulated by controlling alginate-norbornene contents
in blend hydrogels. In addition, the swelling ratio of alginate-PEG hydrogel was reversibly
modulated with calcium ions and sequestrant (i.e., EDTA). Multi-layer hydrogel which
was formed by pure PEG-norbornene hydrogel layer and alginate-norbornene layer
showed reversible bending motion in calcium chloride solution. These results suggest
that thiol-norbornene PEG/alginate hybrid hydrogel would be potentially used as a
stimuli-responsive material in a wide variety of applications.

1PS-137 김현탁
Carbon-Heteroatom Bond Formation by Ultrasonic Chemical Reaction for Energy
Storage System
김현탁, 권태혁† 울산과학기술원
The direct formation of C–N and C–O bonds from inert gases is essential for chemical/
biological processes and energy storage systems. However, its application to carbon
nanomaterials for improved energy storage remains technologically challenging. We
describe a simple and very fast method to form C–N and C–O bonds in reduced graphene
oxide (RGO) and carbon nanotubes (CNTs) by ultrasonic chemical reaction. Electrodes
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of nitrogen- or oxygen-doped RGO (N-RGO or O-RGO, respectively) are fabricated
via the fixation between N2 or O2 carrier gas molecules and ultrasonically activated
RGO. The materials exhibited much higher capacitance after doping (133, 284, and
74 F g-1 for O-RGO, N-RGO, and RGO, respectively).

1PS-138 김효섭
Fabrication of Crosslinked Anion Exchange Membrane Using a Radiation Processing
†

김효섭, 손준용, 황인태, 신준화, 정찬희, 윤진문 한국원자력연구원
In this work, the crosslinked anion-exchange membrane with a high ion exchange capacity
and stability was developed through a room temperature and solid-state radiation
processing. The anion-exchange membrane was prepared by casting method using
the solution mixture of poly(diallyldimethylammonium chloride) (PDDA) and methacryloylsubstituted poly(vinyl alcohol) (SPVA), and then irradiated by electron beam to form
3D-network structure. From the various analytical results, the 3D-network crosslinked
anion-exchange membrane possessed not only a high ion exchange capacity (＞ 1.7
meq/g) but a superior water stability (water uptake ≤ 30%) through a room temperature
and quick radiation crosslinking process.

1PS-139 남명균
Imaging Analysis of Performance Degradation of SiOx Anode for Lithium Ion Batteries
남명균, 유필진1,† 성균관대학교; 1성균관대학교 화학공학부
Lithium ion battery (LIB) have been gathered tremendous attention along to progress
of portable electronic devices and needs to use eco-friendly energy. Among challenging
views for versatile use of lithium ion battery, it is the most requirable point is to increase
the amount of energy of LIB which is possible to be stored in LIB. In the aspect for
solution of this challenge, SiOx has been considered as next-generational anode material
due to high capacity and stability. Although SiOx has vast advantages for application
to anode of LIB, SiOx also shows performance degradation phenomena owing to its
poor electrical conductivity and reactivity of amorphous silica in SiOx. Herein, we analyzed
microscopic structural changes of SiOx related to performance degradation at specific
cycles, and suggest the structural degradation mechanisms of SiOx and the direction
for preventing SiOx from structural performance degradation through analysis of
component changes as cycles.

1PS-140 남정석
Synthesis and Characterization of Well-Controlled Hollow Sphere Silica
남정석, 김태동† 한남대학교
The hollow silica sphere (HSS) is a particle. This particle has specific interior space
that can be used in various fields such as catalysis, waste removal, adsorption, storage,
and controlled release of chemicals. Most of HSS synthetic researches focus on micelle
states in order to get appropriate hollow structures and sizes. In this study, we synthesized
homogeneous HSS by using sol-gel reaction with cetyltrimethylammonium bromide (CTAB)
micelles containing tetraethoxysilane (TEOS). We could control particle sizes containing
hollow structures by varying temperature, reaction time and ammonia concentration.
We confirmed their structures and sizes by scanning electron microscope (SEM),
transmission electron microscopy (TEM), Dynamic light scattering (DLS), and so on.

1PS-142 노국윤
역가황 방법을 이용하여 제조된 고분자 기반 양극 및 이를 적용한 리튬-황 전지 특성
노국윤, 이지목, 석정돈, 김동균, 김용석† 한국화학연구원
리튬-황 전지는 높은 에너지 용량과 싼값의 장점으로 미래에 가장 유망한 전지유형 중 하나다.
우리는 레몬에서 유래한 물질인 시트랄을 출발물질로 황과의 역가황반응을 통하여 황 함량이
높은 (80~90 wt%) 고분자를 제조하였다. 이 방법은 친환경 물질을 사용하고 반응이 간단하며
용매를 사용하지 않는다는 장점이 있다. 이 고분자를 리튬-황 전지의 양극 소재로 이용하였을
때 이 고분자의 에너지 용량이 C-rate 0.5C에서 140 사이클 후 619 mAh/g로 높은 성능과
사이클 당 낮은 성능 감소 값 0.16%를 얻었다. 고분자의 황 함량을 변수로 리튬-황 전지특성을
측정하여 비교하였다.

1PS-143 노은별
Stimuli-Responsive Structural Transformation of Self-Assembled Amide Dendron with
Focal Peptide Unit with Intramolecular Disulfide Bond
†

노은별, 이정훈, 김철희 인하대학교
Dendron의 focal point에 다양한 펩타이드를 도입하는 것은 dendron만으로는 구현할 수 없었던
독특한 자기조립 거동을 나타낼 수 있을 뿐만 아니라 특별한 기능성을 부여할 수 있는 장점이
있다. 본 연구에서는 산화-환원에 의해 가역적인 intramolecular disulfide bond를 형성할
수 있는 CVVLLC peptide를 2세대 amide dendron의 focal point에 도입하여 수용액 상에서
자기조립 거동과 자극감응에 따른 구조 변화를 확인하였다. 산화에 의해 ntramolecular disulfide
bond가 형성된 CVVLLC-SS 펩타이드가 도입된 dendron-peptide conjugates는 수용액 상에
서 펩타이드의 약한 twisted β-sheet구조에 의해 vesicular structure을 갖는 것을 확인하였다.
반면, disulfide bond가 없는 CVVLLC 펩타이드가 도입된 경우에는 펩타이드의 이차구조가
random 형태로 변화하면서 vesicle이 터져있는 것 같은 irregular structure를 가지는 것을
TEM과 SEM 및 CD를 통해 확인하였다. 또한, 이러한 자극감응형 구조변화를 이용하여
CVVLLC-SS 펩타이드가 도입된 dendron-peptide conjugates가 환원제에 의해 봉입된 dye를
선택적으로 조절 방출 할 수 있음을 확인하였다.

Hydrogel 제조과정에서 alginate, 가교제, 계면활성제의 투입량을 변화하였으며 담지하는
Doping 물질의 종류와 투입량을 변화하여 X-doped TiO2 결정의 크기와 특성에 미치는 영향을
알아보았다. XRD, SEM, TEM, XPS, BET, FT-IR 및 EDX를 통해 결정의 물리적, 화학적 특성을
파악하였다. Acknowledgements. This material was based upon work supported by the
Ministry of Trade, Industry & Energy (MOTIE, Korea) under Industrial Technology Innovation
Program (Grant No. 10048877).

1PS-145 디엠탐
Poly(acrylene ether ketone) Membrane with Cyclic Ammonium Groups for Alkaline
Water Electrolysis
†

디엠탐, 김덕준 성균관대학교
The electrolyte membranes for alkaline water electrolysis are required to have a low
resistance loss, high anion conductivity and good durability. In order to satisfy these
requirements and overcome disadvantages of conventional quaternary ammonium (QA)
exchange membranes which have low chemical stability, thus degrading the performance
of the electrolyte membrane, Poly(acrylene ether) ketone (PAEK) with 1-(3-aminopropyl)imidazole (API) has been synthesized for AEM. The conductivity increases with increasing
molar ratio of API. The membrane with API 1.5 equiv. displays the highest conductivity.
All membranes show good chemical as well as thermal stability up to 250 ℃. In term
of chemical stability, PAEK-APIs show lower ion exchange capacity (IEC) reduction
rate than the PAEK-QA and Fumasep FAA-3. From the electrolytic test, PAEK-APIs
show better performance than Fumasep FAA-3, confirming that it is a suitable AEM
for water electrolysis.

1PS-146 라 나
Double Crosslinked Ionogel Electrolyte for Solid State Energy Storage under Extreme
Conditions
라 나, 박정희, 박호석† 성균관대학교
Among functional gels, gel electrolytes are considered to resolve critical challenges
of both liquid and solid electrolytes, but they face the property trade-offs of electrolytes
between ion transporting and mechanical properties. Here, we demonstrate the highly
ion-conducting, stretchable, and ultradurable double-networked (DN) ionogel films,
which are prepared by confining ionic liquids (ILs) in chemically coupled complementary
double networks of hard and soft polymers, as characterized by FT-IR spectroscopies.
Even at 100 ℃, the DN ionogel film demonstrates remarkable properties, such as ionic
−1
conductivity around 102 mS cm , the tensile strength of 1.4 MPa, stretchability of 500%,
and dissipation energy of 216 kJ m−3. Thus, the high temperature operating, flexible
supercapacitors (hfSCs) based on DN ionogels achieve outstanding capacitive
-1
performances such as energy densities of 51 Wh kg at 180 ℃ and ~90% of its initial
capacitance over 100000 cycles at 150 ℃.

1PS-147 류경문
Fabrication and Characterization of Thermoelectic Nanofibers Based on Polyacrylonitrile
and Transition Metal Oxide Precursors
†

류경문, 정영규 충남대학교 유기소재섬유시스템공학과
Thermoelectric materials are being investigated as a way to harvest electricity from
waste heat. Nanocomposites are promising material class for bulk thermoelectric devices,
but several challenges have to be overcome to make them suitable for practical
applications. Nanostructure engineering is more effective than bulk material in enhancing
thermoelectric figure of merit through phonon scattering at grain boundaries and
interfaces. In this study, we prepared a series of thermoelectric nanofibers based on
polyacrylonitrile (PAN) and transition metal oxide (NaCo2O4) precursors via sol-gelbased electrospinning and following calcination at different temperatures. The electrical
conductivity, thermal conductivity, Seebeck coefficient, and power density of the
thermoelectric nanofibers were investigated by considering the PAN/NaCo2O4 ratio,
calcination temperatures, and morphological features.

1PS-148 류지형
Preparation and Characterization of Nanocellulose Composite Films Reinforced with
Reduced Graphene Oxide
류지형, 정영규† 충남대학교 유기소재섬유시스템공학과
Since nanocellulose has excellent strength, modulus, lightness, and thermal stability,
it has been widely utilized for composites, electronics, sensors, papers, coatings, films,
aerogels, health care, additives, etc. In this research, a series of carboxymethylated
nanocellulose (CNC)-based composite films with reduced graphene oxide (RGO) were
prepared by a facile casting and following heat-treatment. The optical transparency,
gas permeability, thermal, mechanical, and electrical properties of CNC composite films
were investigated in terms of structural features and RGO contents. For comparison,
CNC composite films with graphene oxide (GO) were also fabricated, and their structure
and properties were characterized.

1PS-149 류태욱
Synthesis and Characterization of Isatin biphenylene block copolymer with Sulfonyl
Imide via Super Acid Catalyzed Polymerization for PEMFC Applications
†

1PS-144 노인섭
Alginate Nanohydrogel을 이용한 X-doped (X= Zn, Cr, Sn) TiO 2 합성 및 특성 해석
노인섭, 김민관, 김한도† 경북대학교
본 연구는 emulsification-diffusion method를 사용하여 alginate hydrogel을 제조하였다.
Alginate hydrogel 내부에 X-doped (X= Zn, Sn, Cr) TiO2를 담지하여 X-doped TiO2의 칼시네이
션 중 일어나는 결정의 성장과정에서의 뭉침현상을 방지하여 결정의 크기를 최소화 하였다.

류태욱, Ahmed Faiz, 이승찬, 김대호, 김환기 건국대학교
Over the past few decades, many researchers have been developing hydrocarbon
polymers which have better characteristics than Nafion. Our research group has made
an effort to improve the membranes properties by making structural changes, morphology
control, sidechain sulfonation, and functional group induction. In this study, carboncarboned polymer was synthesized by using superacid catalyst. Poly(isatin biphenylene)s
were prepared by super acid catalyzed polyhydroxyalkylation reaction with istain,
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2,2’-biphenyl, 2,2’-dihydroxybiphenyl. Sulfonyl imide monomer was prepared from
chlorosulfuric acid and fluorosulfonylisocyanate. Sulfonyl imide group have higher acidity
than sulfonic acid group, for this reason sulfonyl imide groups were used instead of
sulfonic acid groups. Therefore, these membranes expect to improve performance of
proton conductivity, water uptake, and dimensional stability. The structure of the
synthesized polymer was investigated by 1H NMR spectroscopy.

1PS-150 리자 조스
2+
Ni -NTA-polystyrene Nanoparticle Encapsulated Fe 3O4 Magnetic Particles as an
Efficient Tool for His6-protein Purification
1

1

†

1

리자 조스, 이채연, 황아란, 박지현 , 송재광 , 백현종 부산대학교; 한국화학연구원
An efficient and simple strategy for the purification of recombinant proteins has been
needed with increase of the various recombinant proteins for diverse applications. In
2+
this work, we developed Ni -NTA-surface functionalized polystyrene nanoparticle
encapsulated with Fe3O4 NPs (Fe3O4@Ni2+-NTA-PS) via miniemulsion/solvent evaporation
method for the affinity purification of his6-tag recombinant proteins. The Ni2+-NTA end
allows immobilization of his6-proteins, whereas the PS backbone provides hydrophobic
environment for the encapsulation of magnetic Fe3O4 NPs. The spherical morphology,
nano-size and magnetic property of the particles were characterized by DLS, TEM,
SEM and VSM. The protein binding and recovering efficiency were estimated using
Bradford assay, PL spectroscopy and SDS-PAGE. The practical application was
demonstrated by separating the his6-proteins from crude cell lysate by applying magnet.

1PS-151 문경민
Design and Synthesis of Self-healable Polymeric Coating Materials with Enhanced
Weatherability
문경민, 홍평화, 김진실, 이서윤1, 강정순1, 최기원1, 이성구, 고민재1, 홍성우† 한국생산기술연구원;
1
한양대학교
We report the synthesis and characterization of new self-healable and weatherable
polymeric coating materials. The self-healable polymeric materials are prepared by
blending functional polyimides (fPIs) and conventional polyurethanes (cPUs) and have
excellent self-healing properties due to the strong interaction between the charge transfer
complex (CTC) in fPIs and the hydrogen bonding group in cPUs. The self-healable
polymeric blends with 3,3',4,4'-biphenyltetracarboxylic dianhydride (BPDA) moiety in
fPIs show better weatherability compared with those with pyromellitic dianhydride (PMDA)
or 4,4′-oxydiphthalic anhydride (ODPA), which is mainly attributed to the biphenyl structure
of BPDA. The polymeric coating materials prepared in this study can be utilized as
effective self-healing materials for outdoor applications since they exhibit excellent
self-healing capability and weather-proof ability.

1PS-152 문종환
Cholesteryl Hyaluronate Encapsulated Contact Lens for Dry Eye

fabrication of magnetic, anisotropic, and biocompatible poly(ethylene glycol) based
Janus particles using the reaping method and the molding method under various magnetic
field directions. PEG and FeOx composite are produced anisotropically under various
magnetic field. And we show that the reaping method is suitable for fabricating anisotropic
peg particles with various ARs. In addition, simulation and modeling can also demonstrate
and prove reaping process. Lastly, Biocompatible anisotropic micro-particles can be
seen in the potential application of medical applications such as controllable scaffolds
or micro-robots.

1PS-155 박경태
Polypeptides Multilayer Films to Regulate the Nitric Oxide Gas Release
박경태, 홍진기† 연세대학교 화공생명공학부
Nitric oxide (NO) gas is a radical gas involved in numerous physiological, pathological
processes in the human body. It is produced endogenously from L-arginine by three
Nitric Oxide Synthase (NOS) enzymes. There have been many studies for developing
the exogenously NO-releasing platform. To take full advantages of the exogenously
delivered NO gas, controlling the release profile is the most important. In this study,
we introduced polypeptides based multilayer film as the NO-releasing platform for
controlled release. Poly-l-lysine and poly-l-glutamic acid are used for constructing
the multilayer films. Then, we synthesize an N-diazeniumdiolate which is protonresponsive NO donor into the multilayer film under the high-pressure reaction. We
investigated the film growth profile and the surface morphology. We confirmed the NO
donor formation with the films having different thickness. We conclude the release profiles
with real-time NO analysis machine (NOA280i).

1PS-156 박규은
Preparation of PAR Functionalized Hydrogel and Its Application
1

†

1

박규은, 김영진 , 이경진 충남대학교; 한국화학연구원
There are diverse metal ions in waste water out-gushing from many industries. The
metal ions remained in waste water are absorbed into bodies of many creatures and
finally enter human body which can be potential toxin from nature. Many researchers
have developed several methods detecting metal ions and among the various methods
detecting ions, methods using specific chromic dyes have advantage in simplicity. Here
we selected 4-(2-Pyridylazo)resorcinol (PAR) dye which changes color when combining
to certain metal ion. We prepared hydrogel containing various amount of PAR dye.
Herein, to immobilize PAR dye at inside of hydrogel, first, –OH group of PAR is modified
to double bond via esterification reaction. Modified PAR dye and acryl amide are
crosslinked to prepare PAR functionalized hydrogel. Here, porous hydrogel shows faster
detecting time than that of bulk. Metal Ion Sensing Kit (MISK) was made by processing
2+
2+
PAR functionalized hydrogel and could detect metal ion such as Co , Cu .

문종환, 한세광† 포항공과대학교
A wide variety of contact lenses for vision correction or eye protection after ocular
surgery have been developed. However, most contact lenses cause insufficient lubrication
and moisture to the eyes because they are worn directly on the eye surface. Here,
we fabricated a contact lens with highly increased water content by adding hyaluronate
(HA) with poly(2-hydroxyethyl methacrylate) (pHEMA). To introduce HA in contact lens,
cholesteryl HA was synthesized by adding a hydrophobic cholesterol group into HA
to bind with contact lens material. Then we successfully developed a contact lens
containing Cholesteryl HA. Due to the hygroscopic and viscoelastic properties of HA,
the amount of water contents in the contact lens was increased, thereby improving
the stability of the tear film on the cornea and providing a comfortable fit. Contact
lenses with cholesteryl HA showed higher water content than the pHEMA contact lenses,
and their effects were confirmed through animal experiments.

1PS-157 박근우
Colloidal Semiconductor Nanocrystals in Fluorous Solvents for the Fabrication of Light
Emitting Diodes by Solution Processing

1PS-153 문준수
Enhancement of Adhesion Properties Using Different Types of Catechol-based
Additives

1PS-158 박로운
One-Step Laser Patterned Highly Uniform Graphene Oxide Thin Film for Circuitable
Tattoo and Humidity Sensing Applications

문준수, 허 윤, 방준하† 고려대학교
Inspired by the ability of shellfish to attach to rocks in water, the use of catecholic
moieties is a widely used strategy for adhesives. The most significant feature of catechol
is the two hydroxy groups that enables adhesion even under wet or moist conditions.
Dopamine is a common compound used to introduce catechol in such applications,
however the instability of dopamine restricts reliable usage. Eugenol is another sought
after compound, however the problem of demethylation is a hinderance. In this study,
we design catechol-based adhesion additives through the protection and deprotection
of the catechol moiety, that utilizes the two hydroxy groups for adhesion. Three approaches
were made using catechols: using deprotected catechols as primers that can attach
to surfaces, catechols attached with silane groups via thiol-ene click, and catechol
groups functionalized on silica nanoparticles. Enhancement of adhesion were tested
by measuring the mechanical properties.

박로운, 홍석원1,† 부산대학교; 1부산대학교 광메카트로닉스공학과
We report a facile deposition process of GO on flexible polymer substrates to create
highly uniform thin films over a large area by a flow-enabled self-assembly approach.
The self-assembly of GO sheets was successfully performed by dragging the droplet
of GO in confined geometry, which consisted of an upper stationary blade and a lower
moving substrate on a motorized translational stage. The prepared GO thin films could
be selectively reduced and facilitated from the simple laser direct writing process for
programmable circuit printing with the desired configuration and less sample damage
due to the non-contact mode operation without the use of photolithography, toxic
chemistry, or high-temperature reduction methods. Moreover, two different modes of
the laser operating system for the reduction of GO films turned out to be valuable for
the construction of novel graphene-based electrical circuit boards compatible with
integrating electronic module chips and flexible humidity sensors.

1PS-154 민형호
Magnetic-programmable Cylindrical Micro Particles by Facile Reaping Method

1PS-159 박서희
A Remote-controllable Light Shutter of an Azobenzene-based Liquid Crystalline
Molecule

민형호, 방창현† 성균관대학교
Fabrication of magnetic and biocompatible particle with unique anisotropic characteristics
is available for new novel functions. Janus particles have attracted much attention in
the field of colloid physics and chemistry in a variety of applications such as scaffolding
through self-assembly, drug delivery, bio-imaging, and optoelectronics. We report the
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박근우, 이진균† 인하대학교
Quantum Dots(QDs)은 색 순도, 양자 효율, 광 안정성 면에서 우수한 성능을 가지고 있기
때문에 차세대 디스플레이 재료로 많은 주목을 받고 있다. 그러나 QLED(QDs-based light
emitting diodes)를 용액공정으로 제작 중 유기재료로 구성된 Hole-transporting layer(HTL)
상부 QDs 코팅 과정에서 유기용제에 의한 HTL의 식각, 박리 문제가 발생할 수 있다. 이러한
문제를 해결하기 위해 유기용매와 용해도 측면에서 Orthogonality를 갖는 불소계 용제를 활용한
용액공정을 도입하였고, QDs의 표면을 유기계 사슬에서 불소계 사슬(RF)로 Ligand Exchange
한 결과 불소계 용제에 투명하게 분산시킬 수 있었다. 불소용제에 녹은 QD는 HTL에 큰 손상
없이 코팅이 가능하였고 QLED 제작 시 외부 양자 효율 4.2%, 발광 효율 4.4 cd/A의 수치를
얻을 수 있었다.

†

박서희, 정광운 전북대학교
We newly designed and synthesized the liquid crystal (LC) molecule containing
azobenzene part for fabricating a remote-controllable light shutter (abbreviated as
AAzOH). It exhibited liquid crystal phase during cooling process and investigated by
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diﬀerential scanning calorimetry (DSC) and polarized optical microscopy (POM). We
expected that the solid and liquid states can be converted by changing molecular
conformations of AAzOH by UV light. Actually, the crystal phase of AAzOH powder
changed to a liquidus droplet by irradiating the UV light in 20 seconds. When irradiated
with visible light again, it reversibly turned into a solid state. We successfully produced
a light shutter that reacts with visible light and UV light. This work was supported
by BK21 Plus program, the BRL 2015042417, Mid-Career Researcher Program
(2016R1A2B2011041).

1PS-160 박순모
Directed Self-Assembly of 2D DNA Nanostructures Using Evaporation On Micropost
Template

박순모, 윤동기† 한국과학기술원
DNA has recently emerged as a building block shows liquid crystalline phase depending
on the concentration. Controlling orientation of DNA molecules is actually necessary
for forming the micro- or nanostructures. Therefore, we developed a technique to control
the orientation of particles in a thin film by using evaporation-induced self-assembly
and bulk elastic properties of DNA liquid crystal phase. Here, we conducted the
evaporation-induced experiments on square-lattice micro-post substrates to form novel
and sophisticated DNA nanostructures. The pattern of the DNA within post arrays can
be modulated by pulling direction and post spacing. This will help to understand the
self-assembly of DNA molecules in confinement effect and can provide applications
to bio-template for polymers, liquid crystals or other nanoparticles.

고분자가공/복합재료 ( I )
1PS-161 Guijun Yang
Toughness and Actived Energy of CaCO 3/Epoxy Composites Derived from CaCO 3
Nanocubes and Nanorods
†

1PS-165 Jeon Sangheon
Versatile Nanodot-patterned Gore-Tex Fabric for Multiple Energy Harvestings in
Wearable Nanogenerators
†

Guijun Yang, 박수진 인하대학교
In this study, epoxy matrix modification has been investigated with different content
of cube-like and rod-like CaCO3 nanoparticles. The effect of CaCO3 with different
morphology on the mechanical properties and thermal stability of CaCO3/epoxy
composites were studied. The results showed that the mechanical properties such as
flexural strength, flexural modulus and fracture toughness of epoxy composites with
CaCO3 were enhanced by the addition of cube-like and rod-like CaCO3 nanoparticle.
Moreover, the mechanical properties of composites increased with the increase of the
addition amount of CaCO3, and then decreased when the filler content up to 2%. The
rod-like CaCO3/epoxy composites (EP-rod) shows better properties than that of cube-like
CaCO3/epoxy composites (EP-cube) under the same amount of CaCO3 filler. In particular
the epoxy composite containing 1.5 wt% rod-like CaCO3 nanoparticles showed a better
mechanical behavior and thermal stability than that of others.

Jeon Sangheon, 홍석원 , 황윤회 부산대학교
We report a simple route to next-generation self-powered devices that can harvest
ambient renewable energy. This work presents a new approach to fabricate a washable,
breathable and wearable triboelectric nanogenerator (TENG) capable of effectively
harvesting triboelectric energy through an enhanced frictional surface-area made of
gold nanodot-patterns produced by a metal deposition and etching process on
polyurethane surface. We have developed self-driving devices integrated with clothes
that can harvest mechanical energy from friction energy through human body motion.
To improve the power output performance, a waterproof fabric with a quantified friction
charge against fluttering membrane (FM) and airflow rate was implemented as
airflow-driven FM-TENG. Our strategy is to manufacture high-performance and
cost-effective energy harvesting systems based on existing waterproof and breathable
fabrics (i.e., Gore-Tex) to use sustainable and renewable energy sources.

1PS-162 Guijun Yang
Preparation and Mechanical Properties of Nano Carbon Fiber/Epoxy Resin Composites

1PS-166 Lam Tan Hao
Synthesis of Nylon Nanocomposites Containing Natural Nanofillers

Guijun Yang, 박수진† 인하대학교
In order to improve the dispersion properties and interfacial bonding properties of nano
carbon fibers (NCF) in epoxy resins. Here, we report a facile method by using gelatin
as a biosurfactant to treat nano carbon fibers (gelatin-NCF) for preparing multifunctional
NCF/EP composites. Moreover, the mechanical properties and thermal stability of NCF/EP
composites were investigated in this work. The results show that gelatin-NCF improve
the properties of epoxy composites more effectively. Gelatin improves the dispersion
of carbon fibers through non-covalent treatment. Furthermore, the functional group
on the surface of gelatin can promote the interface between the nanofiller and the
epoxy resin, which provides better mechanical properties. Studies have shown that
gelatin is a promising green biosurfactant that can be used to prepare multifunctional
polymer nanocomposites.

Lam Tan Hao, TRAN HONG THANG, 구준모, 황성연, 오동엽, 박제영† Korea Research
Institute of Chemical Technology (KRICT)
In this study, nylon/natural nanofiller nanocomposites were synthesized via polymerization
of two immiscible liquid phases. The aqueous phase contains aliphatic diamine in the
presence of natural nanofillers, and the organic phase contains diacid chloride. The
stirred reaction produced higher molecular weight, suitable for film processing, compared
to the unstirred reaction. Nylon nanocomposite films were prepared by dissolving the
polymer in formic acid and then allowing the solvent to slowly evaporate at room
temperature. Incorporation of nanofillers into nylon matrix is expected to increase the
mechanical property and thermal stability of the composite films.

1PS-163 HUAN LI
Supercritical Foaming Technology Enabled Elastomeric Microcellular Polymer foams
for E-skin Application

Vu Minh Canh, 이의성, 김성룡† Korea National University of Transportation
A novel method to prepare the 3D structure of multi-walled carbon nanotubes (CNTs)
and form the thermally conductive pathways to enhance the thermal conductivity of
CNTs based epoxy composites even the low content of filler. PMMA beads were used
as template to disperse the silane functionalized carbon nanotubes (sCNTs) following
the electrostatic interaction method. The improvement of thermal conductivity of epoxy
composites were from 0.19 W/mK to 0.96 W/mK as the presence of the sCNTs increases
to 1 wt%. The well dispersion of sCNTs at the interstitial space between PMMA beads
and epoxy matrix were the main factor for the effective formation of the long-range
phonon transfer lead to reduce the interfacial phonon scattering and improve thermal
conductivity. The method developed in this work introduces a new approach of using
non-conductive polymer beads as constituting element in conductive formation. This
research was supported by Korea National University of Transportation in 2018.

HUAN LI, Tridib K. Sinha, 오정석, 김진국† Gyeongsang National University
A lightweight flexible elastomeric microcellular polymer foam based electronic (e)-skin
has been developed through preparing the microcellular thermoplastic polyurethane
foam using an environment-friendly foaming method utilizing the supercritical fluid (SCF)
as blowing agent, and then fabricating a device similar to the single electrode triboelectric
nanogenerator (S-TENG) by attaching one induction electrode with the unfoamed skin
layer of the foam. The comparative foaming behaviors of two types of SCF viz., nitrogen
(N2), carbon dioxide (CO2) have been investigated under variable temperatures (e.g.,
130 and 150 ℃) and pressure (e.g. 12 MPa and 15 MPa) to pursue the soft and flexible
microcellular TPU foam having considerable triboelectric property. The foam (having
bigger cell size and lower appearance density) derived by CO2 foaming at 150 ℃ has
been prioritized for development of S-TENG because of enough flexibility and considerable
triboelectric response.

1PS-164 Hoang-Linh Nguyen
Esterification and Nanofabrication of Ocean Waste Chitin Into Nanofibers Through
Ball-milling Process
†

Hoang-Linh Nguyen, TRAN HONG THANG, 황성연, 박제영, 오동엽 Korea Research
Institute of Chemical Technology (KRICT)
There is a rising concern about the environmental issue of seafood waste and it is
vital to convert waste into high-value products. Chitin is found in seafood waste and
can be utilized for further processes and applications in other fields. In this paper,
we attempt to produce acetylated-chitin-nanofibers (AChNF) from chitin via ball-millingassisted-esterification process. AChNF was characterized by SEM, FTIR, XRD techniques.
AChNF is dispersed well into chloroform and utilized as nanofiller to enhance mechanical
properties of pristine poly(lactic acid). The process is simple, fast while using relative
low-toxic solvent compared to conventional method, promoting values of products from
chitin.

1PS-167 Vu Minh Canh
3D Structure of Carbon Nanotubes for Highly Thermal Conductivity of Epoxy Composites

1PS-168 강수정
Development of Organo-Phosphorous Flame Retardants to High Heat-resistance
Engineering Plastics Such as Polycarbonate
†

강수정, 서석범, 정재민, 김진환 성균관대학교
일반적으로 유기 고분자 수지는 열에 취약하여 열에 의해 고분자사슬이 분해되어 가연성 가스가
다량 발생하게 되며, 연기와 함께 높은 연소열이 발생한다. 이에 따라 난연제의 필요성이 대두되고
있지만, 할로겐계 난연제인 브롬화 난연제의 생산, 가공과정에서 근로자 노출 뿐만 아니라
이들이 함유된 최종제품의 사용과정 및 화재로 인하여 인체 및 생태계에 위해를 미칠 수 있는
위해성에 대해서는 이미 많은 논란이 되고 있는 상황이다. 난연수지의 경우 난연성 효율화
및 물성 향상과 함께 최종 용도의 요구사항에 부합되는 특성 개발 방향으로 연구가 진행되고
있다. 폴리카보네이트는 내충격성, 내열성, 상용성이 우수하여 광범한 분야에 사용되고 있으며,
범용 엔지니어링 플라스틱 중에서 높은 투명성을 갖는 플라스틱으로 광학부품 재료에 적합하다.
하지만, 폴리카보네이트는 가공온도가 높기 때문에 가공온도에서 분해가 안되고 폴리카보네이트
와 섞일 수 있는 고내열성 난연제의 개발이 필요하다. 본 연구에서는 고내열 고투명 수지인
폴리카보네이트용 신규 유기인계 난연제를 개발하고자 하였다(NRF-2016R1A6A3A11933808).

1PS-169 강예령
The Effects of Poly(styrene- ran-glycidyl methacrylate) on Thermal, Mechanical
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Properties of Epoxy Resin for Paint Applications
강예령, 강석우, 서흔영, 윤호규† 고려대학교
Poly(styrene-ran-glycidyl methacrylate) (RCP) copolymer was synthesized as an additive
via free radical polymerization for enhancement of flexibility of epoxy resin. The mixture
of phenol novolac and triglycidyl p-amino phenol epoxy resins was cured with aliphatic
amine hardener with various catalyst. The thermal and mechanical properties of RCP
added epoxy resin were investigated by differential scanning calorimetry (DSC), dynamic
mechanical analysis (DMA), respectively. The crosslink density and glass transition
temperature of epoxy resins was significantly increased due to the 3-functional epoxy
in epoxy system. The tensile strain and contact angle of RCP contained epoxy system
were gradually improved as a function of RCP content without any other reduction of
tensile strength. The morphology of RCP filled epoxy resin was also analyzed by scanning
electron microscope (SEM).

1PS-170 고동원
Thermal and Mechanical Properties of Epoxy Molding Compound (EMC) for Fan Out
Wafer Lever Packages
†

고동원, 윤호규 고려대학교
In semi conductor package, crack or warpage will be happened because of difference
of thermal stress between chip and epoxy molding compound (EMC). So, the EMC in
semi conductor was required high thermal conductivity and low coefficient of thermal
expansion (CTE), and high flexibility was also needed to prevent crack or warpage
of EMC. For high thermal conductivity, high crystalline hardener such as naphthalene
was used with commercial bisphenol A type epoxy resin. Also, the high content of
fillers such as large and small size sillica were added for low CTE. Additionally,
styrene-co-glycidylmethacrylate random copolymer (RCP) was synthesized and added
in EMC to enhance the flexibility of EMC. The analysis of CTE of silica filled EMC was
conducted using Schapery’s theory to set up the content of fillers. To investigate of
curing reaction of EMC and mixing conditions of melt mixing (two-roll mixing), differential
scanning calorimeter (DSC) analysis was performed and the tensile and flexural properties
were also measured to investigate the mechanical properties of RCP filled EMC using
universal test machine (UTM). The dispersion state of silica in EMC and interfacial state
between epoxy resin and silica were examined by morphological analyze with field
emission scanning electron microscope (FE-SEM) measurement.

1PS-171 고영상
PEDOT:PSS/Agarose Based All-organic Photothermal Nanocomposite Hydrogel with
Self-healing and Thermo-reversibility
고영상, 김다범, 권구민, 유정목† 경희대학교
In this study, we present a simple aqueous solution-based strategy to construct an
effective photothermal nanocomposite composed of poly(3,4-ethylenedioxythiophene)
poly(styrene-sulfonate) (PEDOT:PSS) and agarose with thermo-processability, light
triggered self-healing, and excellent antibacterial activity. The PEDOT:PSS/agarose
all-organic nanocomposite hydrogel exhibited a sharp temperature increase of 24.5
℃ during NIR exposure for 100 sec. More importantly, we demonstrated that the
temperature increase on PEDOT:PSS/agarose via photothermal conversion resulted in
the rapid and effective killing of nearly 100% of the pathogenic bacteria within 2 min
of NIR irradiation, as well as possessing thermoplasticity and NIR light-assisted
self-healing properties. We envision that smart conducting nanocomposite hydrogel
with unique properties may find broad utility in future bioapplications, especially in
photothermal therapy, biomimetic devices, and smart bioelectrodes.

solution temperature using quaternization of DMAEMA moieties in block copolymer.

1PS-174 권양진
자동차 시트 열선용 친환경 고난연 컴파운드 개발
†

1

1

권양진 , 강승훈 경신전선; 경신전선 연구팀
2013년 국토교통부의 자기인증 적합 조사에서 좌석의 내 인화성이 미국이나 국내 기준에 적합하지
않은 차량이 확인되어, 7개 차량 대상으로 수만 대의 리콜 사례가 발생 하였다. 일반적으로
자동차용 시트에는 운전자 및 탑승자의 편의를 위해, 순간적으로 고전류를 공급하여 열을 발생시키
는 열선이 내장된다. 이러한 시트용 열선은 시트에 내장 시 다양한 탑승자의 체형 및 체중
등을 모의하여 지그재그 형태가 반복된 굴곡 배열로 설치되어 있으며, 또한 탑승자의 하중
및 차체 진동 등 기계적 스트레스와 고전류 공급에 의한 열적 스트레스가 복합적으로 인가
된 환경에 노출되어지므로, 화재 발생에 대한 안전이 반드시 고려돼야 한다. 이에 본 연구에서는
시트열선에 요구되는 우수한 난연 효과와 굴곡 배열 설치를 가능하게 하는 인성(Toughness)
특성을 고려한 컴파운드 및 이를 적용한 시트열선 성형 기술개발을 통하여 고난연 및 고유연성이
확보된 자동차용 시트열선을 개발 하였다.

1PS-175 권오영
A Transparent, Self-Healing, Highly Stretchable Ionic Conductor for Touch Sensor
Application
권오영, Suman Kalyan Samanta1, 오준학† 포항공과대학교; 1Indian Institute of Technology
Stretchable, flexible, wearable, and human friendly soft electronic devices with human-like
sense has been intensively studied for its potential use in various applications, including
prosthetics, soft robotics, and human-machine interfaces. Ionic conductive hydrogels
are good candidates for surface-mount technology due to their excellent transparency
and small resistance variation under high stretching states. Herein, we introduce a
new type of extremely stretchable self-healing and transparent touch sensor using
ionic hydrogel comprised of PVA, Borax, and poly(sodiumacrylateNaAc). The ionic
hydrogel exhibits a fast self-healing capability which can restore over 95% of its initial
conductivity within 7 s healing time. Moreover, no external stimuli (such as heat, pH,
light, or catalyst) are required. The self-healing touch sensor is capable of monitoring
the position of touch screens.

1PS-176 권혁진
Thin Film Encapsulation Constituted with Hybrid Material for Flexible OLED Device
권혁진, 박찬언†, 김세현1, 안태규2 포항공과대학교; 1영남대학교; 2교통대학교
Organic optoelectronic devices like organic light-emitting diodes (OLEDs), have attracted
considerable attention due to their advantageous characteristics, low manufacturing
cost, simple massive and large-area production, flexibility and light weight. However,
the polymer which are highly permeable to water vapor due to free volume and low
cohesive energy between carbon chains can cause the degradation of electronics.
Therefore, effective permeation barrier is essentially needed to prevent the invasion
of oxygen and vapor. The encapsulation, a barrier film directly deposited onto an electronic
device like OLED, is considered essential for longevity of electronics and fabricated
by various methods. In our report, we aimed to prepare thin film encapsulation (TFE)
consisting of alternately stacked Al2O3 and hybrid material constituted with Silca/Titania
precursor showing excellent water anticorrosion, low-gas permeation, and low-temperature
processing and good mechanical characteristics.

1PS-177 김건원
Preparation and Characteriazation of Highly Stable Multi-walled Organic/Inorganic
Hybrid Capsule
†

1PS-172 구상미
Study of ITO Coating on a Glass Substrate Using PDMS Oligomers
구상미, 정종진†, 연승언, 서현정 한남대학교
Indium tin oxide (ITO) is the most promising material for flexible devices because of
its transparency and high electric conductivity. ITO materials have been used in flat
panel displays, touch panels, photovoltaic devices, photodetectors, organic light-emitting
devices, and electroluminescent devices. However, its coating on various scaffolds
has been limited due to defects, low-conductivity, and the easy-cracking by the difference
of strain. PDMS has been widely utilized for various devices because of its flexibility,
stability, transparency and inert properties. Here, for ITO coating on glass, sol-gel
coating has been introduced to fabricate ITO thin films on a glass substrate via generation
of superhydrophilicity of PDMS oligomers. We compared the resistance of eletricity of
a PDMS contact-printed glass and a bare glass, and evaluate sol-gel based ITO coating
on the glass substrate using organic solvent or aqueous solvent.

1PS-173 권민호
Thermal Responsive Graphene Nanosheets by Non-covalent Functionalization with
LCST Tuned Block Copolymer
1

2

†

1

2

권민호, 한좋훈 , 이영실 , 백현종 부산대학교; 전남대학교; 금오공과대학교
Stimuli-responsive material undergoes interesting structural changes upon temperature,
pH etc. Among them, temperature responsive material is convenient and less dependent
on the chemical environment. Their applications have extended from drug release, smart
windows, and other fields. Graphene based thermal-responsive material nanocomposite
has prompted the development of thermal-responsive material because graphene has
superior electrical, thermal and mechanical performance. In order to impart the
stimuli-responsive ability to graphene, the common method is graphene functionalization
by stimuli-responsive polymer. Non-covalent functionalization method is preferred for
dispersing graphene simply. In this study, we synthesized poly((styrene)-block-(2dimethyl(aminoethyl methacrylate (DMAEMA))) and prepared thermal responsive
graphene by non-covalent functionalization. Furthermore, we tuned the low critical
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김건원, 장용준, 정혜인, 유문성, 정재우 숭실대학교
In the encapsulation system used for self-healing, mechanical and thermal stabilities
of capsules are required. Poly(melamine-urea-formaldehyde) (MUF) capsules used as
self-healing component of composites are prepared by in-situ polymerization in an
oil-in-water emulsion. These capsules are resynthesized with melamine-ureaformaldehyde and coated by silica for increasing stability and dispersibility of capsules.
In this study, we prepare the multi-walled, silica coated MUF capsules and investigate
the effect of multi-walled capsules properties using TGA, H-NMR, FT-IR and optical
microscope (OM). To observe the effect of silica coated MUF capsules in liquid silicone
rubber (LSR), we compared to standard MUF capsules.

1PS-178 김나연
Sphere-shaped Ceria Particles for Reducing the Defects in STI CMP Process
김나연, 남재도†, 선한나 성균관대학교 에너지과학과
Ceria (CeO2) is mainly used as abrasives of slurry in CMP (Chemical Mechanical Polishing/
Planarization) process. Particularly, it is widely used for STI (Shallow Trench Isolation)
CMP due to its chemical tooth mechanism, which stems from property of both Ce3+
and Ce4+ resulting in a higher removal rate rather than silica (SiO2) or alumina (Al2O3)
in the CMP process. However, ceria has fluorite molecular structure, which is an extremely
angular shape causing defects on the wafer during CMP process. In order to reduce
the defects, many studies are being actively carried out to change the morphology
of the ceria to spherical shape. In this study, we introduce the synthesis of ceria particles
with the perfect sphere shape. The ceria spheres are successfully synthesized via
a hydrothermal method by employing cerium nitrate(Ⅲ) and polyvinylpyrrolidone (PVP).
The size of as-synthesized CeO2 particles is about 1 μm under the condition of 180℃
and 8hours and has the perfect sphere shape.

1PS-179 김다범
Transparent and Flexible SERS Substrates based on AuNPs/TEMPO-CNF Nanocomposite
for Direct Detection of Hazardous Chemicals in Real-world
유정목†, 김다범, 고영상 경희대학교 생명과학대학 식물환경신소재공학과
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In this study, we report the development of a transparent and flexible SERS substrate
based on gold nanoparticles and TEMPO oxidized cellulose nanofiber nanocomposites
via a simple vacuum-assisted filtration. TEMPO-CNFs have good physical properties
such as high elastic modulus and low thermal expansion as well as optical transparency
(＞ 85% at 550 nm). The filtration process allows us to control the number density
and size ratio of AuNPs, which are strongly associated with signal intensity. The resultant
AuNPs embedded TEMPO-CNF nanopaper enables back excitation and collection through
the substrate with well-defined SERS signal, allowing for in-situ detection of target
pesticides on fruits. We envision that the AuNPs/TEMPO-CNF nanocomposite could
be an inexpensive and effective SERS platform for rapid in situ detection of hazardous
chemicals.

1PS-180 김다희
Effect of Cellulose Nanofiber on Mechanical Properties of Polymer Nanocomposites
김다희, 서영수† 세종대학교
Cellulose is a natural polymer composed of long chains of glucose units that can be
obtained from abundant biomass such as woods. Cellulose nanofiber (CNF) is produced
by a rupturing process using cellulose such high-pressure homogenization. CNF is
a renewable material and has many advantages such as biodegradability, biocompatibility,
high mechanical strength and elastic modulus, and easy chemical modification. In recent
years, studies have been performed to make polymer nanocomposites using CNF as
a nanofiller for strength reinforcement. In order to maximize the physical properties
of the nanocomposite, the nanofiller must be uniformly dispersed in the polymer. In
this study, surface of CNF was modified with inorganic materials for improving dispersibility
of CNF in polymer. Then, CNF-polymer nanocomposite was prepared by a melt-mixing
process. Tensile strength and rheological properties of CNF-polymer nanocomposite
in terms of CNF amount will be presented.

In order to characterize PNC dispersion, rheological measurements are mostly used.
Especially, SAOS test is well-known methods. Moreover, LAOS test has been received
1
attention for PNC characterization. Lim et al. suggested new parameter, NLR (Nonlinear
linear viscoelastic ratio) from FT-rheology, to evaluate polycaprolactone nanocomposites.
With this tool, we will evaluate the PNCs, we made, under well-dispersion control.
Additionally, elongational rheology will be applied to further investigation for dispersion
characterization. (1) Lim et al., J. Rheol., 57, 767 (2013).

1PS-185 김민성
Interfacial Activation by N2 Plasma-assisted Mechanochemical Reaction in Nonpolar
Polymer Involved Composite
김민성, 방준하1, 이상수2,† 한국과학기술연구원/고려대학교; 1고려대학교; 2한국과학기술
연구원
Dispersion of nano-fillers is key issue in polymer nanocomposites. A number of
researchers study the affinity between the nano-fillers and the polymer in order to
modify the dispersion of the nano-fillers. Recent works have shown that the high shear
forces are able to trigger bond-scission reaction and bond-activation, which have
been called mechanochemical reaction. At this point, we found that there could be
a meaningful change when shear force and plasma treatment were coupled in treating
nonpolar polymer. Although there is no reactive functional group, a nonpolar polymer
was found to be highly reactive temporarily under N2 plasma-assisted shear force,
resulting in formidable chemical bondings between incompatible inorganic and organic
interfaces.

1PS-186 김민수
Signal-amplifying Nanoparticle/Hydrogel Hybrid Microarray Bioassay for Metalenhanced Fluorescence Detection
†

1PS-181 김대신
Surface Modification of Two-Dimensional Ti3C 2Tx
김대신, 김혜림, 아미르 이크발, 구종민†, 조상호 한국과학기술연구원 물질구조제어연구센터
MXene group, which contains metal carbides or/and nitrides, is a new 2D material.
Among them, Ti3C2Tx has showed good metallic conductivity and mechanical properties.
So Ti3C2Tx has researched for many applications (energy storage, electromagnetic
interference shielding material, electrocatalysis, and etc.). The hydrophilic surface of
MXene following acid treatment makes it dispersible in aqueous phase. However, the
aqueous phase dispersion can lead to oxidation and degradation for long term storage
and has compatibility issue in processing for composite materials with common
hydrophobic polymers. Here, we showed surface modification of the MXene from
hydrophilic to hydrophobic. The modified MXene showed dispersion stability in organic
solution and can be applied to many processing techniques easily.

1PS-182 김도균
Study on the Toughening and Flame retardancy of Polyphenylene Ether/Polyphenylene
Sulfide Alloys Modified by Elastomer
1

2,†

1

2

김도균, 송광호 , 황승상 한국과학기술연구원/고려대학교; 고려대학교; 한국과학기술
연구원
본 연구에서는 Poly(2,6-dimethyl-1,4-phenylene ether)(PPE)를 가공성이 좋은 polyphenylene
sulfide(PPS)와 alloys를 제작하여 충격강도 개선 및 난연성에 관한 연구를 하였다. Impact
modifier로는 styrene-ethylene-butylene-styrene copolymer(SEBS)를 사용하였다. PPE/
PPS alloys에서 SEBS가 첨가됨에 따라 인장강도는 소폭 감소하는 경향을 보였으나 충격강도는
급격히 증가하였으며, 모폴로지 결과를 통한 고분자의 particles size 변화 및 유변물성 변화로
SEBS가 상용화제 역할도 하는 것을 확인할 수 있었다. 또한, SEBS가 첨가됨에 따라서 PPE
및 PPS의 고유특성인 난연성이 저하될 것으로 예상하였으나, 제작한 alloys 모두 UL94V 테스트에
서 V0등급을 나타내었다.

1PS-183 김무현
Fabrication and Characterization of Nylon 6,6 Composite Containing Nitrogen-doped
Multi-walled Carbon Nanotubes
†

김무현, 김창근 중앙대학교
Nylon 6,6 (PA66) composites containing nitrogen doped multi-walled carbon nanotubes
(N-MWCNTs) were prepared to improve interfacial adhesion between MWCNTs and PA66
and thereby reinforce mechanical properties of the composites. N-MWCNTs produced
by this pyrolysis method contains various forms of nitrogen, such as pyrrolic, pyridinic,
quaternary, oxidized nitrogen. The prepared N-MWCNTs was mixed with PA66 based
composites using a twin screw melting extruder. The formation of N-MWCNTs was
observed by some analyses containing FT-IR, FE-SEM, XPS. The interfacial adhesion
energy results between PA66 and N-MWCNTs measured by drop on fiber method were
higher than those between PA66 and pristine MWCNTs. By the effect of improved interfacial
adhesion energies, it was confirmed that PA66/N-MWCNTs has enhanced dispersion
and higher mechanical properties than PA66/pristine MWCNTs with the same percent
contents.

1PS-184 김민근
Characterization for Evaluating the Degree of Dispersion of Polymer Nanocomposites
with FT-rheology
김민근, 현 규† 부산대학교
Polymer nanocomposites (PNCs) have been extensively investigated because they can
introduce new features simply by introducing filler. Its performance will be decided
by own filler properties and dispersion quality. Whereas most researches have been
focusing on developing PNCs by the combination of polymer and filler or dispersion
enhancement, less researches have been making for assessing dispersion qualification.

김민수, 조강희, 김경주, 고원건 연세대학교
Recently, the fluorescence detection method utilizing metal-enhanced fluorescence
(MEF) has been widely studied in an effort to improve the detection sensitivity of
protein-based bioassays. MEF is now a well-established technology, wherein the
interactions of fluorophores with metallic nanoparticles results in fluorescence
enhancement. In this study, as one solution for the problems associated with plateand particle-based platforms, we developed a novel silver-based MEF biosensing
platform that consisted of poly(ethylene glycol) (PEG) hydrogel microstructures entrapping
silica-coated AgNPs (Ag@silica). Hydrogels are three-dimensional polymeric structures
that absorb water or other biological fluids, and as it have a soft and hydrated nature,
biomolecules is retained their activation. So, We took advantage of the MEF from Ag@SiO2
within the hydrogel microstructures to improve the performance of the fluorescence
detection device.

1PS-187 김상민
Development of Acoustic Absorptivity PET Composite Layer Optimization to Vihecle
Interior Material
†

김상민 , 박장석 (주)대한솔루션
PET is a good candidate for automobile interior materials because of its excellent physical
properties such as heat resistance, lightweight and high mechanical strength. In
automobile, it is mainly applied a headliner which is used on ceiling part to absorb
and insulate external noise and heat. Natural fiber, PU, PP-GF are commonly used
on this headliner parts. Among them, PP-GF reinforced board that is mixed PP on
reinforced glass fiber shows high mechanical strength and lightweight. However, PP-GF
has some problems like post-deformation after their forming and scattering interior
matters when it exposed on Curtain Air Bag test. In this study, we formed PET to uniform
cell distribution and made a sheet board through extrusion molding process. We studied
their optimum layer composition by stacking samples with various density and thickness.

1PS-188 김상훈
Anodized Aluminum Oxide/Polydimethylsiloxane Hybrid Mold for Roll-to-roll Nanoimprinting
김상훈, 현 승, 김진곤† 포항공과대학교
Two types (hard and soft) of the molds have been used in nanoimprint lithography
(NIL) for a high throughput in a large area, and high-resolution parallel patterning.
Although hard-mold have proven excellent resolutions and high temperature strength,
cracks of mold often occurs, and high pressure is needed. On the other hand, although
soft-mold can operate at lower pressure without cracks, it has poor pattern resolution.
Here, we introduced a novel hybrid mold of anodized aluminum oxide (AAO) template
chemically connected with polydimethylsiloxane (PDMS) layer. Due to the flexible nature
of PDMS, we could obtain various nanostructured polymers on not only flat substrate
but also curved substrate under relatively lower pressure. Furthermore, the hybrid mold
is successfully used for roll-to-roll imprinting for the fabrication various nanostructured
polymers in a large area.

1PS-189 김성황
Effect of Nickel-plated on Fracture Toughness and Thermal Stability of Basalt Fbiers/
Epoxy Composites
김성황, 박수진† 인하대학교
This study, nickel plated basalt fibers/epoxy composites were fabricated. Basalt fibers
were treated by acid and electroless nickel plating was applied on the treated basalt
fibers. mechanical properties and thermal properties of the prepared composites were
investigated according to plating time. The plating time controlled thickness of nickel
on treating basalt fibers. FT-IR and XPS were used to invest effects of acid treatment
and electroless nickel plating. The fracture toughness was calculated by the critical
stress intensity factor (KIC). The morphology was observed by scanning electron
microscope (SEM). A thermal weight analyzer (TGA) was used to invest thermal stability.
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The results show that nickel plating on basalt fibers affects mechanical and thermal
properties of basalt fibers/epoxy composites.

1PS-190 김성황
Effect of Ozone-treated SWCNTs on Interfacial and Performance of Basalt Fiberreinforced Epoxy Composites
†

김성황, 박수진 인하대학교
Achieving high-efficiency thermal conductivity and mechanical properties with a simple
surface treatment on the sing-walled carbon nanotubes (SWCNTs) has a significant
meaning for multi-scale composites. This study, SWCNTs was successfully modified
using the ozone dry oxidation method solution for use as the nano-reinforcement for
epoxy matrix. We focused on the dispersion and interfacial interactions synergistic effects
of ozone-treated SWCNTs in epoxy matrix and basalt fibers, and evaluated the surface
chemical composition and structure, dispersion state and surface energy.

1PS-191 김세희
Flexible/Shape-Conformable, Bipolar All-Solid-State Lithium-Ion Batteries Prepared
by Multistage Printing
김세희, 이상영† UNIST
Bipolar all-solid-state lithium-ion batteries (LIBs) have garnered considerable attention
as a promising approach to address ever-increasing demands for high-energy and
safety. However, many challenges still remain unresolved, particularly the use of inorganic
electrolytes causes problems in mechanical flexibility and form factors as well as their
longstanding issues such as chemical/electrochemical instability, interfacial contact
resistance and manufacturing processability. Here, we develop a new class of
flexible/shape-versatile bipolar all-solid-state LIBs via UV curing-assisted multistage
printing, which does not require high-pressure/high-temperature sintering processes
adopted for typical inorganic electrolyte-based all-solid-state LIBs.

1PS-192 김소연
Fast Thermo-responsive Films Composited of Poly( N -isopropylacrylamide) and
Polydimethylsiloxane
†

김소연, 김수연, 이종휘 중앙대학교
Poly(N-isopropylacrylamide) (PNIPAm) has received attention because of unique
soluble-insoluble change at its lower critical solution temperature. The transition rate
of PNIPAm need to be accelerated because the current slow transition has made its
applications difficult. In our previous study we developed thermo-responsive film,
composed of PNIPAm hydrogels and polydimethylsiloxane (PDMS), could deswell to
10% of its initial volume in 12 sec. To further improve deswelling rate, PNIPAm hydrogels
having various pore sizes were prepared by directional melt crystallization and infiltrated
PDMS into the pores of PNIPAm. We adjusted the pore sizes of PNIPAm by controlling
the concentration of NIPAm solutions, and the content of PDMS phase in composites
was controlled by the pore size of PNIPAm in turn. The deswelling rate increased as
the pore size of PNIPAm decreased. As a result, we demonstrated the transition rate
of PNIPAm/PDMS composite could be controlled by PDMS phase in composites.

1PS-193 김수준
PVA Electrospun Nanofibrous Membrane Containing Chitin Nanowhisker for Dye
Absorption
김수준, 박원호† 충남대학교
키틴은 지구상에서 셀룰로오스 다음으로 풍부한 천연고분자로 갑각류의 껍질, 곤충의 외골격,
미생물 등에서 얻을 수 있으며 생체적합성, 생분해성 등의 특징으로 인하여 식품, 화장품, 폐수처리
등과 같은 분야에 사용되고 있다. 이러한 키틴을 산 가수분해 처리를 통해 비결정영역을 제거하게
되면 나노크기의 침상형 결정인 키틴 나노휘스커를 추출할 수 있다. 키틴 나노휘스커는 높은
종횡비와 넓은 표면적을 가지며 표면에 하이드록시기와 아세타미드기와 같은 반응기가 풍부하여
최근 문제가 되고 수질오염의 원인 중 하나인 염료 흡착에 있어 효율적이다. 본 연구에서는
나노섬유를 제조하는 대표적인 방법인 전기방사를 통해 친수성 고분자인 poly(vinyl alcohol)
(PVA)과 키틴 나노휘스커의 혼합 용액으로 나노섬유를 제조하고 제조된 나노섬유의 특성을
분석하였다. 또한 제조된 나노섬유의 양이온성 염료와 음이온성 염료에 대한 흡착능 차이를
비교 평가하여 폐수처리에 대한 흡착제로의 적용가능성을 살펴보았다.

분산성이 매우 나빠 코팅용으로 사용하는 데는 한계가 있다. 이러한 문제점을 해결하기 위하여
2종의 알코올을 용제로 사용하여 최적의 용매 치환 조건을 설정하였다. 용매 치환된 알코올
지르코니아 졸은 수계 지르코니아 졸과 비교하였을 때 아크릴레이트 단량체에 대한 분산성이
매우 향상되었음을 확인하였으며, 이를 함유한 자외선 경화형 아크릴레이트 코팅액 경화 후의
지르코니아의 분산을 SEM/EDS mapping 분석을 통하여 확인하였다. 또한 코팅 및 경화 후의
표면 특성은 연필경도계로 측정된 경도 H와 UV/Vis spectrophotometer의 분석을 통해 측정된
가시광투과도 82% 및 Abbe refractometer를 사용한 결과로 굴절률 1.62등의 변화된 현상을
측정하였다.

1PS-196 김영준
Nanocomposites of Nano Onion/Molybdenum Disulfide as Platform of HIV-associated
Cancer Detecting DNA Biosensor
1,†

1

2

1

1PS-197 김유정
Fabrication of Transparent Electrode Based on Cellulose/Halloysite Nanotubes
Composite Films
김유정, 송영한1, 김형섭2,† 건국대학교 유기나노시스템공학과; 1한국화학연구원 CCP융합
연구단; 2건국대학교 공과대학 화학공학부
투명전극에 요구되는 특성으로는 높은 투명성, 조절 가능한 헤이즈, 낮은 면저항 등이 요구된다.
본 연구실에서는 사전연구에서 셀룰로오스 재생 필름의 형태안정성을 확보하고 HNT를 광산란
물질로 도입해 헤이즈를 조절한 필름을 제조한 바 있다. 따라서 본 연구에서 용액 공정을 통해
제조한 셀룰로오스 투명 필름을 기판으로 사용해 은나노와이어를 코팅시켜 친환경적인 투명
전극을 제조하였다. 기판으로 사용될 셀룰로오스 투명 필름은 각각 셀룰로오스의 함량에 대해
0.8 wt%의 HNT를 도입하여 사전 연구와 동일한 방법으로 제조하였다. AgNWs/EtOH 0.5 wt%의
용액을 2,000 rpm의 속도로 스핀 코팅을 통해 코팅하고 건조 후 핫프레셔를 통해 100도에서
10 MPa의 압력을 가해 은나노와이어 간의 접합을 향상시켰다. FESEM 이미지를 통해 은나노와이
어가 잘 코팅되어 있다는 것을 확인하였다. UV-Vis spectroscope을 통해 은나노와이어가
코팅된 필름의 투명성을 측정하였다.

1PS-198 김윤미
Highly Transparent Polyaniline-coated Silver Nanowire Electrode Films for Flexible
Transparent LCDs
김윤미, 김진열† 국민대학교
최근 플렉서블 디스플레이에 대한 연구가 활발히 진행되고 있다. 특히, 은 나노 와이어는 기존에
디스플레이용 투명전극으로 사용되는 Indium-Tin-Oxide(ITO)의 대체 소재로서 많은 관심의
대상이 되고 있다. 그러나, 은 나노와이어를 사용할 경우, 빛의 산란으로 인한 산란광에 의해
Haze값이 높고, 산화안정성 및 열적 안정성이 떨어진다는 문제점을 갖고 있다. 본 연구에서는
자성 이온액체(Bmin FeCl4)를 기반으로 하는 폴리올 반응에서 직경 20-30 nm, Aspect ratio가
1000이상인 은 나노와이어를 합성하였다. 또한, 은 나노와이어표면을 10 nm 두께의 Polyaniline
으로 코팅하는 방법으로 은 나노와이어가 갖고 있는 산화 또는 열적 불안정성을 해결하였다.
Polyaniline이 코딩 된 투명 전도성 전극은 높은 화학적·열적 안정성, 유연성, 및 전기 전도도를
나타냈으며, 90%이상의 광학적 특성을 갖는 것으로 투명 플렉서블 LCD기판으로서의 특성을
만족시킬 수 있다.

1PS-199 김은지
Shape Tunable Cone-Shaped Particles by Controlled Phase Separation of Diblock
Copolymer and Random Copolymer Confined in Emulsion Droplet
1

1PS-194 김영재
Fabrication of Lunar simulant-Polymer Composite Based 3D Printing
김영재†, 신휴성 한국건설기술연구원
Additive manufacturing technique, commonly known as 3D-printing, has been receiving
great attention in architecture due to its capability of constructing the complex 3D-structure
directly according to computer design. Recently, 3D printing has been applied to in-situ
space manufacturing such as human habitat and infrastructure, which is needed to
protect human and equipment safety in extreme environments and thereby is able to
support sustainable exploration of the moon. As a construction material and lunar resource
as well, the lunar regolith (soil) has a high potential to create infrastructures by in-situ
fabrication. In this research, lunar simulant and polymer composite materials were
demonstrated by 3D printing technology. The mixture of polymer and lunar simulant
was heated and extruded through the printer nozzle, and then structured with computer
design. The fabrication process and characteristics of polymer and lunar simulant
composite will be discussed in detail.

1PS-195 김영준
Dispersion Properties of Solvent Exchanged Zirconia Sol Containning Acrylic Coating
System
†

김영준, 이 수 , 김건민 창원대학교
공침법에 의하여 제조되는 나노 수계 지르코니아 졸은 소수성 아크릴레이트 단량체에 대한
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김영준, 강은아 , 김창근 , 조용남 중앙대학교; 중앙대학교 화학신소재공학과; 국립 암센터
The molybdenum disulfide have emerged in various fields due to optical transparency,
electric bandgap, and mechanical flexibility, and thus has attracted as a next generation
electronic device. Nanoonion (NO) with onion-like shell was derived from thermal
annealing of nanodiamonds at 1400 ℃. NOs with longer molecular lattice and amorphous
sp2 structure provide the capacity of electron, platform of chemical conjugation, and
molecular storage that can be employed drug delivery, biosensor, and catalyst. Combining
two, DNA sensor detecting HIV-associated cancer were designed by synthesizing
NO/MoS2 nanocomposite. NO/MoS2 nanocomposite provide the substrate of probe DNA
which can hybridize the complimentary target DNA. The addition of picogreen lead
to combine the hydrogen bonds between DNA, and to amplify electrical signals by
enhancing mobility. The HIV-associated cancer detecting DNA sensor was verified
by amperometric singal, as well as characterization of NO/MoS2 nanocomposites.

†

1

김은지, 신재만, 구강희, Kin Liao , 김범준 KAIST; Khalifa University
Co-assembly of block copolymer (BCP) and random copolymer (rCP) blends confined
in the evaporative emulsion droplet can generate particles with diverse morphology
and shape. Here, we report the 1) formation mechanism and 2) shape controllability
of cone-shaped Janus particles based on the phase separation of poly(styreneblock-1,4-butadiene) (PS-b-PB) BCP and poly(methylmethacrylate-random-4acryloylbenzophenone) (P(MMA-r-4ABP)) rCP. The morphological transition from
onion-like to cone-shaped Janus particle was observed with increasing mole fraction
of 4ABP in rCP since the segregation strength between BCP and rCP was increased
with 4ABP. Moreover, monodispersed cone-shaped Janus particles were generated
using membrane emulsification, and their size, shape, and Janusity were controlled
by changing the pore size (dpore) of membranes and the volume fraction of rCP (frCP)
in the BCP/rCP blend. Structural analysis of those particles were also performed to
quantify their shape-anisotropy.

1PS-200 김인태
Study of Ultrasonically Activated Carbon from Lignin
김인태, 오정석†, 이광호, 이종성, 이윤기 경상대학교
The use of lignin as a renewable carbon source is attracting recent research interest.
It is the second most abundant natural polymer in the world, and it is readily available,
as large quantities are being produced as a coproduct of the pulp and paper. In this
study, Kraft lignin powders were carbonized at different temperatures using a furnace.
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The carbonized carbon was treated ultrasonically to improve properties. The particle
sizes, microscopic structures, and surface properties of treated lignin were investigated.
It is expected that the carbonized lignin prepared by biomaterial wastes will replace
commercial fillers in eco-friendly plastic fields.

1PS-201 김재양
폴리머의 Tg 제어를 통한 Elastic foam의 온도별 경도 변화에 대한 연구
†

김재양, 이지은 , 이종환, 박현주, 전호균, 오상택 한국신발피혁연구원
일반적으로 EVA는 유연성과 상용성이 우수하며 가교 및 발포가 상대적으로 용이하여 신발용
발포부품, 카트용 타이어, 일반 생활용품 등에 널리 사용된다. 하지만 EVA는 Tg가 10 ℃ 이상으로
높아서 이를 이용하여 제조한 발포체 제품은 겨울철과 같은 저온의 환경에서는 쉽게 딱딱해지며
부러지기 쉬운 특성으로 변화하며, 한여름 고온에서는 경도가 현저히 감소되어 형태 안정성이
떨어지는 문제점이 발생된다. 이에 본 연구에서는 계절과 장소에 상관없이 실제 사용온도에서
일정 범위의 경도를 유지하여 제품의 균일성과 안정성을 확보하기 위해 원재료의 Tg를 제어하고자
하였다. Tg를 제어하는 방법으로 유리전이 온도가 –50∘ 정도 되는 아크릴레이트계 코폴리머를
블랜딩하여 발포체를 제조한 후 물성 평가를 통해 온도별 경도 변화에 대해 평가해 보았다.
블렌드 비별로 제조된 발포체는 인장, 인열, 신장율 등의 기계적 강도를 측정하였고 DSC와
TGA를 이용하여 각 조성물의 열적특성을 비교하였으며, -20, -10, 0, 10, 20 ℃에서 각각의
경도를 측정하여 조성물의 Tg와 경도 변화간의 상관관계에 대해 평가해 보았다.

1PS-202 김재현
Study of Siloxane-terminal Amide-based Additives in Polyamide Composites
김재현, 김정동, 정현민† 금오공과대학교
폴리아마이드 섬유강화 복합재료 제조에서 결정화도, 계면접합성, 기계적 성질을 개선하기
위한 다양한 첨가제가 적용되고 있다. 폴리아마이드 올리고머를 기반으로 한 첨가제는 폴리아마이
드 용융 점도 저하에 큰 영향을 주는 것을 확인한 바 있다. 특히 PA 46 구조의 아마이드 올리고머의
효과가 큰 것으로 나타났다. 이를 기반으로 이 연구에서는 폴리아마이드 올리고머의 말단에
실록산을 도입하여 PA 66와 aromatic polyamide 알로이 수지에 적용하였으며, 기존의 폴리아마
이드 올리고머 첨가물의 점도조절 성능을 유지함과 동시에 유리섬유와 수지 사이의 계면접합성을
증가시키는 효과를 보여준다. 실록산 말단 아마이드 올리고머 첨가물이 적용된 수지 점도 변화와
아브라미 식을 이용하여 비등온 결정화 거동을 조사하였고, 복합소재에서의 기계적 성질의
변화를 조사하였다.

1PS-203 김재호
Metallic Alginate Fiber with Superior Durability and Flexibility by Using Wet-spinning
Process
김재호, Thu Nguyen, 김성희, 이준영† 성균관대학교 화학공학과
In recent years, many industries have developed and released daily products including
electronics device. The development of wearable devices and similar products is also
underway. In wearable device, conductive fiber is one of the key materials that can
replace metal fiber and improve product maturity. Alginate polymers are used to make
fibers that have high conductivity and high durability. The alginate polymer is a combination
of molecules and has a strong durability, and it has carboxyl fuctional group to make
reaction with metal ion that are able to provide a strong conductivity through an additional
reduction process. So, Fiber can be to contain metal ions by simply sinking it into
a metal ion bath. Then After cleaning, use a bath containing a reducing solution to
form metallic nanoparticles inside and outside the fiber. Finally using an alginate polymer
for wet-spinning process at room temperature, it is possible to have superior conductivity
and high strength properties.

1PS-204 김정수
Mechanical Properties Control with Gelatin Methacrylate/Silk Fibroin Blend Hydrogels
김정수, 이기훈†, 김정은, 이현지 서울대학교
Gelatin methacrylate (GelMA) hydrogels have been widely used in various biomedical
applications due to their physical characteristics and suitable biological properties.
However its inherent weak mechanical properties have limited its applications. To
overcome these drawbacks, the addition of biopolymer to GelMA could expand its potential
applications by improving the mechanical properties and the fast degradability of pristine
GelMA hydrogels. Silk fibroin (SF) is an attractive materials due to excellent mechanical
property and biodegradability. To induce the SF crystallization, non-solvents were used
as β-sheet inducing agent in the post-processing of SF based hydrogel. In this study,
the GelMA/SF blended solutions were photo-crosslinked using UV light and a post
treatment with non-solvents. Thereafter, effect of the non-solvent type and SF
concentration on hydrogel properties were investigated by morphology, secondary
structure, compressive modulus, and biodegradability.

1PS-205 김정엽
Physical Properties and Morphology of Waterborne Polyurethane/Graphene Oxide
Nanocomposites with Different Types of Polyol
김정엽, 김동현, 배진한, 민병훈, 김정호† 수원대학교
Environmentally friendly waterborne polyurethane dispersions (WPUs) are widely used
in many application such as biodevices, optoelectronics, coatings and adhesive due
to excellent chemical resistance, water resistance and strength. WPUs can exhibit various
physical properties depending on the types of the polyol, diisocyanate, and chain extender.
Recently, graphene oxide (GO) was employed in many industry which is well dispersed
in water and organic solvents because it has an oxygen functional group. In this study,
carbonate type (C-WPU) and ether type (E-WPU) WPUs were prepared by using
polycarbonate diol and poly(tetramethylene ether)glycol, and blend type (B-WPU) was
made by mixing both type of WPU. The physical properties and morphology of WPU/GO
nanocomposites were investigated using Thermogravimetry/Differential Thermal Analysis
(TG/DTG), Dynamic mechanical analyzer (DMA), Transmission electron microscopy (TEM).

1PS-206 김정호
Processing and Characterization of Wood Flour/Polypropylene Composite with
Different Wood Flour Sources
†

김정호, 하창훈, 이희숙, 조동환 금오공과대학교
Wood Plastic Composites(WPC)는 생분해성 목재와 합성, 생분해성 고분자 수지를 결합하여
만든 천연 섬유 강화플라스틱의 일종이다. WPC의 보강재료인 Wood flour(WF)는 가격이 싸고
무게 대비 높은 강도, 밀도가 낮으며 부드럽고 고분자와 가공성이 좋다. 입자크기는 보통 1
mm 미만의 섬유 길이를 가지고 있으며 입자크기에 따라 넓은 종횡비를 갖는다. 최근 펄프
제조공정 간에 버려지는 나무 칩이 많이 발생하고 있는데 나무 칩 처리에 대한 비용과 문제점이
드러나고 있다. 따라서 본 연구에서는 무림 사에서 펄프 제조공정에서 발생한 나무칩을 평균길이
150~200 μm 분쇄한 목분과 폴리프로필렌 복합재료를 제조하고, 복합재료의 굴곡특성, 인장특
성, 충격강도, 열변형온도, 열치수안정성, 댐핑 거동 특성을 조사하였다. 복합재료 전체 중량
대비 WF 함량은 10, 30, 43 wt% 달리하였고 계면접착향상을 위해 추가적으로 분자량이 40,000인
MAPP 3%를 고정 함량으로 첨가하였다. 이를 비교 하기위해 지바이오텍 사의 WF를 가지고
동일한 함량, 동일한 공정을 통해 복합재료를 제조하여 위 특성과 상호 비교하였다.

1PS-207 김 준
Selective Removal of Homopolymers Blended in each block of Symmetric Lamellar
Morphology Diblock Copolymer on Thin Film
김 준, 김진곤† 포항공과대학교
Block copolymer thin film is used in semiconductor lithography. When homopolymer
A has similar molecular weight to that of A block in A-B diblock copolymer, the
homopolymer A can solubilize into the A block in A-B diblock copolymer and localize
in the middle of the domain A in lamellar A-B structure. Blending homo PS, homo PMMA
and PS-b-PMMA diblock and spin coating the blend onto the substrate, and then removing
homo PS and homo PMMA with selective solvent can reduce D by half compared to
that of neat PS-b-PMMA diblock copolymer, which can lead to higher degree of integration.

1PS-208 김중원
High-performance and Stable Carbon Electrode-based Perovskite Solar Cells via
Phenylethylammonium Iodide Treatment
김중원, 장정식† 서울대학교
Recently, carbon electrode-based perovskite solar cells (PSCs) have been received
great attentions due to their long-term stability and low material and fabrication process
costs. However, degraded hole transfer by poor interfacial contact between perovskite
should be addressed to fabricate a highly efficient carbon-based device. Here we
develop an innovative method for growth of two-dimensional (2D) perovskite layer at
the interface between perovskite layer and carbon electrode. 2D perovskite layer formed
within perovskite/carbon interfaces improves the poor contact of carbon and obtains
optimal energy band alignment. The carbon-based PSCs made with 2D perovskite layer
exhibited excellent photovoltaic performances, achieving efficiency over 15%.
Furthermore, the devices show superior stability due to dual protection of 2D perovskite
and carbon layer.

1PS-209 김진섭
Al-xGnP의 함량에 따른 폴리카보네이트 복합체의 열전도도 및 전기전도도의 성질
†

김진섭, 윤관한 , 이영실 금오공과대학교
고분자-CNT 복합체에 비해 metal-CNT를 이용한 고분자 복합체의 경우는 기대했던 것보다는
기본적인 기계적 성질이 약하여 많은 연구가 진행되지는 못하였다. 그러나 고분자의 전기전도성
및 열전도성을 증가시키기 위하여 Al-CNT 복합분말을 이용한 고분자복합체의 연구는 꾸준히
연구되어져 오고있다. 본 연구에서는 알루미늄-박리흑연나노판(aluminum-exfoliated graphite
Nanoplatelets, Al-xGnP) 복합분말을 제조하여 복합분말의 형태학을 통해 고분자내에서의
분산가능성을 확인하고 나아가 폴리카보네이트(PC)와 복합화하여 Al-xGnP 함량에 따른 PC
복합체의 열전도도 및 전기전도도를 관찰할 것이다.

1PS-210 김진호
Thermal, Mechanical and Electrical Properties of the Nanocomposites with CNP, CNT
and Hybrid Nanofillers
김진호, 염용식, 서흔영, 윤호규† 고려대학교
The thermal, mechanical and electrical properties of nanocomposites with carbon
nanoplate (CNP) and carbon nanotube (CNT) were measured. Fillers were added to
diglycidyl ether of 4,4′-biphenol (DGEBP) and 4,4′-diglycidyloxy-3,3′,5,5′-tetramethyl
biphenyl (YX 4000H) epoxies. To improve their properties, the hybridized nanofillers
with a mixture of CNP and CNT were added to the epoxy matrix. The TC of the DGEBP
epoxy shows the higher than YX 4000H. Because the steric hinderance of YX 4000H
have a higher than that of DGEBP, it makes more than a pi-pi stacking with mesogen
groups. The hybridized nanofillers at lower filler contents of CNT were added to epoxy
matrix, because electrical properties of nanocomposites with CNT have a lower electrical
percolation threshold compared with that of CNP. Results showed that the addition
of minimal amounts of a high aspect ratio of CNT with CNP enhance the electrical properties
and preserved the their properties of intrinsic nanocomposites.

1PS-211 김채린
Graphene Decorated with Ag-SnO 2 by Amphiphilic Polymer
김채린, 황소산, 심상은† 인하대학교 화학공학과
This decoration filler is good for EMI shielding (Electromagnetic interference shielding)
by electro-conductivity. Owing to their conductivity, people do many studies about
decorating metals on carbon materials. But sometimes results are worse than the originals,
because of too much modified carbon materials for decoration. Although excessive
modification makes lots of positions to decorate metal or metal oxide, number of sp2
orbitals are decreased by modifications. Here, this study use amphiphile polymers to
decorate metals on graphene for keeping sp2 orbital. For analyzing Ag decorated
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graphenes, use SEM (Scanning Electronic Microscopy), TGA (Thermogravimetric Analysis),
XRD (X-ray Diffraction) and Raman Spectrometer. Electromagnetic Interference shielding
performance is tested with Vector Network Analysis as the samples are 2 mm thickness
in 1 GHz-20 GHz.

1PS-212 김태연
Mesoporous Silica and Organosilica Using Pentablock Copolymer Templates via EISA
Process
†

김태연, 조은범 서울과학기술대학교
The preparation of mesoporous silica and organosilica materials was carried out in
the presence of pentablock copolymer templates using the evaporation-induce self
assembly (EISA) method. PLGA-PEO-PPO-PEO-PEO-PLGA Pentablock copolymers
were prepared by attaching PLGA block to the both ends of a few kinds of Pluronic
PEO-PPO-PEO triblock copolymers. The weight fraction and total molecular weight
were adjusted by Pluronic macroinitiators and PLGA block added. The detailed
nanostructure of mesoporous samples was characterized through small-angle X-ray
scattering (SAXS), transmission electron microscopy (TEM), and nitrogen adsorption
analysis. We observed that the pore size of the mesoporous material varies depending
on the weight fraction of PLGA in the pentablock polymer and the amount of silica
precursors. We also observed that the tendency of the wall thickness varies with the
silica source.

1PS-213 김태형
Manufacture of EPDM/Na 0.33WO 3 Nanocomposites for Improved Thermal Properties
김태형, 박주현†, 채정완, 이지원, 전병윤, 팜티투이동, 트룽프억록, Alemayehu K. Yimam,
이용현 중앙대학교
Tungsten bronze nanorods (TBNs) were synthesized by hydrothermal synthesis, which
also includes a combination process with Ammonium metatungstate hydrate (AMT). The
TBNs capped with oleylamine has a size of about 16 nm and absorb near-infrared
radiation (NIR, wavelengths ranging from 780 to 2500 nm. The resulting TBNs were
mixed completely with an ethylene propylene diene monomer (EPDM) toluene solution
to form composites films upon solvent removal with uniformly distributed TBNs. TBNs/EPDM
composites films showed excellent photothermal properties, suggesting the usefulness
of TBNs as an efficient light harvesting and storage materials. TBNs/EPDM composties
have improved mechanical properties compared to pristine EPDM.

1PS-214 김현기
The Growth of ZnO Nanorod on ITO Film for the Piezoelectric Nanogenerators as Smart
Sensors
김현기, 김은혜, 김지숙, 조덕수, 김성수† 경희대학교
Recently, the piezoelectric nanogenerators(NGs) based on flexible substrates have
attracted considerable interest. In this study, ZnO nanorods were employed to fabricate
the piezoelectric NGs. We examined the effect of seed-layer on the structural properties
of ZnO nanorods grown on flexible ITO substrate by hydrothermal method. The effect
of reaction time and temperature on the growth of ZnO nanorods are also investigated.
The seed layer and ZnO nanorods were in detail characterized by field-emission scanning
electron microscopy (FE-SEM), atomic force microscopy (AFM). We have studied the
performance enhancement of piezoelectric NGs with optimal ZnO nanorod structure
on flexible ITO substrate. The maximum output current, which was enough for driving
of microelectronics could be measured. Our NGs are expected to provide effective
and useful approach for the smart sensor devices.

1PS-215 김현기
The Preparation of Formamidinium Lead Halide Perovskite Nanoparticles for the
Piezoelectric Nanogenerators

김형주, 최규형, 이종휘† 중앙대학교
Engineering the properties of pharmaceutical ingredients by crystallization has been
an important subject of research and development. Adding a small quantity of polymer
as an additive during crystallization could tailor the various properties which could
bring a lot of advantages. We used a cooling crystallization method for catechin in
presence of polymers with the hypothesis that we can engineer the crystals of catechin
in a wide range. The particle sizes of catechin were distinctly reduced with using
hydroxypropyl methylcellulose, polyethyleneimine branched (PEI) and polyvinyl alcohol.
The crystal melting point of catechin with PEI was not observed. These results reflected
the release behavior of catechin. Catechin with PEI showed a sustained release behavior.
Those results might be affected by the surface adsorption of polymers onto the surfaces
of growing crystals. This method is a very simple method and it can be used for tailoring
a lot of other active ingredients in many areas.

1PS-217 김호준
Facile Preparation of Aromatic Polyamide Nanofibers
김호준, 황성연, 오동엽, 박제영† 한국화학연구원
High-performance aramid fiber exhibits a high strength to weight ratio and heat-resistance.
It can be dispersed in nanoscale via KOH-based chemical treatment and used as
reinforcing fillers, which is well known aramid nanofibers (ANFs). ANFs were generally
prepared from the KOH-mediated dissolution and dispersion of commercial aramid
macrofibers, renowned as Kevlar. In this study, we introduce a facile manufacturing
process to prepare polyamide nanofibers by a bottom-up method.

1PS-218 김효선
Study of Water Vapor Permeable Property of Polymeric Dense Membrane with
Hydrophilic Fillers for Air Dehumidification
†

김효선, 서영수 세종대학교
Recently, membrane-based dehumidification having abilities of high water vapor
permeability is regarded as emerging technology for heating, ventilating, and airconditioning (HVAC) system. In this system, energy consumption can be reduced by
using selectively water vapor permeable membrane extracting water vapor from the
humid air without release of latent heat. We fabricated hydrophobic polymer based
dense membrane incorporated with hydrophilic fillers and it was confirmed that the
membrane has high water vapor permeable property using a standard method described
in ASTM-E96. However, ASTM method does not provide sufficient information about
the membrane performance for actual operating environments. In this presentation, we
studied the water vapor permeable property of the membrane under various temperature
and humidity conditions using a home-made chamber.

1PS-219 김효진
탄소나노튜브를 이용한 실리콘 태양전지 전면전극용 은 페이스트의 미세전극형성과 전기전도도
김효진, 윤관한†, 이영실 금오공과대학교
은 페이스트는 스크린 인쇄 기술을 통해 결정질 실리콘 태양 전지의 전면 금속화에 널리 사용되며,
전기 저항을 줄이고 전반적인 소자 효율을 향상시키는 높은 종횡비를 갖는 도전 선을 인쇄하는
것을 목표로 한다. 하지만 비용적 측면에서, 나노사이즈의 은 입자의 가격이 상당하기 때문에
열적, 전기적 특성이 우수한 탄소나노튜브로 대체하여 은 페이스트와 비교한다. 본 연구는
분산매에 다중벽 탄소나노튜브(Multi-walled Carbon nanotube, MWCNT)를 분산시킨 후,
부착력이 좋은 ethyl cellulose(EC)를 바인더로 하여 용액을 제조하였다. 그 후에 실리콘기판에
침투가 가능하며 소성과정에서 2차 바인더 역할을 하는 글래스 플릿을 첨가하여 용액을 제조한
후 나노미터 사이즈의 은 입자를 추가로 첨가하여 용액을 제조하였다. 이 용액을 혼합과 탈포과정을
거쳐 CNT 페이스트 및 CNT-silver 페이스트를 제조하였다. 제조된 CNT 페이스트 및 CNT-silver
페이스트는 스크린 프린팅을 이용하여 페이스트의 분산 특성, 유변학적 특성과 인쇄성의 관계,
전도성 패턴의 표면저항, 전도성 패턴의 형상을 측정하여 태양전지 효율향상에 미치는 영향을
알아보았다.

†

김현기, 김은혜, 김지숙, 조덕수, 김성수 경희대학교
Recently, energy harvesting technologies based on the piezoelectric effect has attracted
considerable interest. The perovskite nanoparticles are emerging as promising
piezoelectric materials due to a high piezoelectric coefficient. In this study, organicinorganic lead halide perovskite materials were employed to fabricate the piezoelectric
NGs. A piezoelectric formamidinium lead halide perovskite (FAPbBr3) nanoparticles were
synthesized with cubic perovskite structure. The FAPbBr3 nanoparticles were in detail
characterized by field-emission transmission electron microscopy (FE-TEM), X-ray
diffraction (XRD) measurement system. The piezoelectric NGs based on a composite
of FAPbBr3 nanoparticles and polymer was prepared to evaluate the piezoelectric output
voltage and current density. It could be achieved the comparable piezoelectric outputs,
which was enough for applications in electronic devices, and smart sensors.

1PS-216 김형주
Changing the Properties of Catechin by Polymer-directed Crystallization

1PS-220 김 훈
Improving Dispersion and Mechanical Properties of PETG/Sepiolite Nanofiber
Composites via Covalent Functionalization using Silane
김 훈, 신재호, Tanveer Ahmed Khan, 김현중† 서울대학교
PETG is a widely used amorphous thermoplastic polymer, which has good impact and
tear strength, barrier properties, chemical resistance, and transparency. Bio-based
PETG is a type of PETG that contains natural bio-mass. Because of its excellent
transparency and barrier properties, it can be used for many applications, particularly
for storing materials that are sensitive to the environment without the concerns that
accompany the use of bisphenol-A. Recently, the effects of organo-clay platelets in
PET on water vapor permeability have been reported. The desirable properties of the
nanocomposites can be enhanced using well-dispersed nano-clays, which show good
affinity with the polymer matrix.

고분자구조 및 물성 ( I )
1PS-221 Bernard Timothy
Poly(N -Isopropylacrylamide) Based Ionogels with Low Volume Phase Transition
Temperature
Bernard Timothy, 윤진환†, 김도완 부산대학교
Ionogels are physically or chemically crosslinked polymer hosting ionic liquid (IL) in
its network. Here, we prepared Poly(N-isopropylacrylamide) (PNIPAm) ionogels which
are chemically stable, ionic conductive and temperature responsive by showing positive
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volume phase transition upon increase of temperature. PNIPAm ionogels volume phase
transition temperature is occurred at high temperature, which limiting its real-life
application. By modifying the ionogel structure with solvatophilic comonomer, we managed
to bring down the transition temperature, making it more possible to be applied on
real-life applications. Moreover, the copolymerized PNIPAm ionogels showed narrower
volume transition and larger swelling ratio. We also observed kinetics of swelling and
deswelling of PNIPAm ionogels as temperature jump, exposing gradual swelling and
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deswelling kinetics as effect of polymer network and IL molecules interaction.

1PS-222 Quang Nguyen Ngoc
Advanced Catechol-modified Chitosan Hydrogels with the Inducement of Iron (III)
and Periodate Ion at Acidic Condition
†

Quang Nguyen Ngoc, 손대원 한양대학교
Chitosan (CS) is a naturual polycationic polysaccharide and pH sensitive polymer with
incomplete deacetylation form claiming chitin. It also a guaranteeing material in terms
of pharmaceutical, chemical, and sustenance industry due to its exceptional structure.
In this study, a catechol-functionalized chitosan (CCS) for an eminent level for substitution
was synthesized and propelled by marine mussel cuticles in place on research those
3+
intricate connections between Fe and catechol under acidic conditions. The ratios
of catechol, chitosan and other reagents decide the structure of the hydrogel. The
gel formation is then well-maintained by dual cross-linking through electrostatic
interactions between CCS and oxidative ions through covalent catechol-coupling-based
coordinate bonds. The hydrogels showed enhanced cohesiveness at lower pH due
to coordinate bonds inspired by mussel byssal threads.

1PS-223 Thu Nguyen
Evaluating the Moisture-barrier Properties of Aluminum Oxide Thin Films Under
Influence of Purging Step in Atomic Layer Deposition Techniques
Thu Nguyen, 김재호1, 김성희1, 이준영1,† Sungkyunkwan University; 1성균관대학교 화학
공학과
With the abilities of precise thickness control, excellent step coverage and conformal
deposition, atomic layer deposition (ALD) technique is considering as a promising surface
coating technology. However, ALD process is very time-consuming, this drawback is
relevant directly to purging parameter. Commonly, the shortest purge-time with ensuring
the quality of Al2O3 layer is desired. In this study, Al2O3 thin films were prepared using
ALD technique at different purging-times of trimethylaluminum (TMA) and ozone. The
effects of the purging-time on the growth and moisture-barrier properties of resulting
Al2O3 thin films were investigated via SEM, AFM, UV-Vis and WVTR test.

1PS-224 Uyen Thi Phan Ngoc
Fabrication of Photo-responsive Moth Eye-like Patterned Poly(vinyl alcohol) Films
Selectively Containing TiO 2 Nanoparticles in the Microdomes
Uyen Thi Phan Ngoc, 허도성†, 우마상카 인제대학교
Moth eye was well known for low reflection and remarkable light absorbing capacity
over wide spectral ranges. Therefore, moth eye-like patterned poly(vinyl alcohol) (PVA)
films selectively containing titanium dioxide (TiO2) nanoparticles in the microdome were
fabricated to mimic low reflection property of a real moth eye including the photo-catalyst
of TiO2 for the photo-responsive moth-eye patterned films (MEP), which have applications
on eyeglasses, display systems, and higher absorptivity for solar panels. PVA-TiO2
MEP film was fabricated by two steps. The first step was the fabrication of template
films prepared by in situ pore filling of TiO2 nanoparticles by the modified breath figure
method. Secondly, PVA solution was poured and then detached for the moth-eye patterned
films. PVA-TiO2 MEP film was transparent almost similar to the pristine PVA flat film,
however, showed a reversible photochromism that changes to blue color by UV illumination
and recovered by visible light.

1PS-225 강석원
Cylindrical Morphology via Block Copolymer Blends Capable of Hydrogen Bonding
강석원, 곽종헌, 김진곤† POSTECH
The binary blend of block copolymers containing poly(2-vinylpyridine) and poly
(hydroxystyrene) forms hydrogen bonding between the blocks, and could show
unexpected microdomains that cannot be obtained in neat block copolymer. In this
study, we prepared the binary blend of asymmetric AB2 miktoarm star copolymers or
AB diblock copolymers, consisting of polystyrene and poly(2-vinylpyridine), and
polystyrene-block-poly(hydroxylstyrene) (PS-b-PHS) copolymers. Miktoarm star
copolymers were synthesized by anionic coupling with polystyrene having two halogen
end groups and PS-b-PHS were prepared via the hydrolysis reaction of PS-b-poly
(4-tert-butoxy styrene) copolymers. The blends showed cylindrical microdomains due
to the interface curvature change by both favorable hydrogen bonding between P2VP
and PHS blocks and miktoarm structure.

1PS-226 고광환
분자량이 다른 PEG 화합물을 포함한 PSMANa 아이오노머의 형태학
고광환† 조선대학교
본 연구에서는 분자량이 다른 폴리에틸렌글리콜(PEG)을 포함하고 Na로 중화된 폴리(스타이렌co-메타크릴레이트) 아이오노머를 필름 형태로 제작하여 필름 형태의 단면을 주사 전자 현미경
(SEM)을 사용하여 조사하였다. 또한, 실험 결과는 산 작용기의 함량이 다른 PSMANa 아이오노머
와 비교하였다. 실험 결과를 보면 PEG6000 화합물을 넣은 3.2 mol% PSMANa 아이오노머의
경우에 아이오노머 표면에 가까운 쪽으로만 주로 생성되며 표면으로 갈수록 기공의 크기가
감소하였다. 분자량이 다른 PEG를 포함하고 있는 3.2 mol% PSMANa 아이오노머의 경우에는
PEG의 분자량이 증가함에 따라 기공의 크기도 증가하였다. PEG6000 화합물을 넣은 5.7 mol%
PSMANa 아이오노머의 경우에는 3.2 mol% PSMANa 아이오노머보다 기공의 형태는 타원으로
비슷하나 그 크기가 작아졌다. PEG6000 화합물을 넣은 8.7 mol% PSMANa 아이오노머의
경우에는 전체적으로 사선배열로 기공이 형성되며 기공의 크기는 작아졌다.

1PS-227 권세호
Preparation of Thermally-Insulating Polyurethane Foams with Modified Silica Aerogel
권세호, 임현준, 권용구† 인하대학교

Polyurethane foams are prepared based on polyol and isocyanate for the applications
as thermal insulator with low thermal conductivity. To improve the thermal insulating
capability of polyurethane foams, modified silica aerogels were added as solid additives.
We added them during the foaming process to reduce pore size and increase porosity
in polyurethane foam. Silica aerogels were modified with perfluoroalkylsilanes. In the
foaming process, additives were dispersed in isocyanate with higher dispersibility, and
mixed with polyols under continuous stirring. Adding perfluoroalkylsilanes with low surface
tension as a solid additive, the activation energies required for nucleation were reduced
to form smaller and dense foams. The morphology, surface topology and thermal
conductivity of polyurethane foams were investigated by SEM, TEM, thermal conductivity
analyzer.

1PS-228 권승혁
코어-쉘 구조를 가지는 Fe3O 4/Poly(3,4-ethylenedioxythiophene) 입자 기반 현탁액 제조
및 전/자기유변물성 연구
권승혁, 배동훈, 최형진† 인하대학교 고분자공학과
본 연구에서는 코어-쉘 형태의 Fe3O4/Poly(3,4-ethylenedioxythiophene)(Fe3O4/PEDOT) 입
자를 in-situ 중합법을 통하여 합성하였다. 먼저, Fe3O4 입자를 수열 합성법을 이용하여 합성하였
다. 합성한 Fe3O4 입자를 Poly(vinyl alcohol)(PVA)과 p-toluenesulfonic acid(p-TSA)로 표면을
개질하여 EDOT 단량체와 반응성을 증가시켜 최종적으로 Fe3O4/PEDOT 입자를 합성하였다.
주사 및 투과 전자 현미경을 이용하여 입자의 형태가 코어-쉘 구조를 가지는 것을 확인하였고,
합성된 입자의 열적 안전성과 화학적 구조는 각각 열중량 분석기와 적외선 분광기를 통해 분석하였
다. 또한, 합성된 입자의 자화도 및 전기 전도도는 각각 진동시료 자력계와 저항 측정기로
확인하였다. 마지막으로, 합성된 입자의 전/자기유변물성 연구를 위해 실리콘 오일에 분산시켜
현탁액을 제조하고 전/자기장 발생 장치가 달린 회전형 점도계로 전/자기장 세기에 따른
Fe3O4/PEDOT 기반 현탁액의 전/자기유변학적 거동을 측정하였다. 얻어진 Fe3O4/PEDOT 입자
기반 현탁액의 전/자기유변학적 거동은 다양한 상태 방정식을 통해 해석하였다.

1PS-229 김건우
Soft-Templating Approach to Synthesize Mesoporous Vanadium Pentoxide for Enhanced
Electrochromism
김건우, 김진곤† 포항공과대학교
Mesoporous interconnected inorganic nanostructure has the advantage of ion
intercalation process because of their high surface-to-volume ratio and short ion diffusion
distance due to their structural characteristics. The fabrication of such nanostructures
is an effective strategy to improve the performance of electrochromic device, super
capacitors, and batteries. Here we demonstrate the mesoporous vanadium pentoxide
through a soft-templating approach using the amphiphilic deblock copolymer
polystyrene-block-poly(ethylene oxide) (PS-b-PEO) as a structure-directing agent.
The obtained mesoporous vanadium pentoxide has a foam-like morphology with high
surface area and porosity, which is expected to improve electrochromic performance.
Also, since this process is solution processable, it is expected to be applicable to
various printing (e.g., slot die, ink jet, and electrohydrodynamic jet printing) for large
area and patterning fabrication.

1PS-230 김관현
전단 점도 측정을 통한 등가 MFR값 결정과 MFR 측정값 비교에 관한 연구
김관현, 김명호† 한남대학교
본 연구는 전단 점도 측정값에서 환산한 등가 MFR값(Equivalent MI)과 표준 시험법을 이용한
MFR값의 상호 비교에 관한 연구이다. MFR (Melt Flow Rate)는 용융 고분자의 흐름 특성을
나타내는 값으로 ISO 1138에 측정방법이 잘 기술되어 있다. 또한 표준에는 MFR 값을 점도로
환산하는 방법 역시 기술되어 이용되고 있다. MFR은 흐름성을 기술하는 지표로 점도의 역수로
나타나나, MFR 측정값에는 흐름성 이외의 성분이 존재한다는 연구가 꾸준히 보고되고 있다.
본 연구는 스크류 레오미터를 이용하여 측정한 점도 값으로부터 MFR을 역으로 환산하는 방법을
제시하여 ‘등가 MFR’로 칭하였으며, 이 등가 MFR 값과 MFR 값을 상호 비교한 결과 LDPE의
경우는 값이 잘 일치하지만, HDPE, PP, PS의 경우 ‘등가 MFR’ 값이 더 높게 나오는 것을
확인할 수 있었다.

1PS-231 김광인
The Effect of Imide Ratio on Polyamide-imide Resin
†

김광인 , 김상곤, 박덕민 노루페인트
Aromatic polyimides hav been widely used in industry because of excellent properties
in thermal stability, chemical resistance, and mechanical properties. But they have some
disadvantages that most of aromatic polyimides were not dissolved in most organic
solvents and were difficult to process due to intermolecular interactions. In order to
improve solubiliby and processibility with maintaining thermal stability, amide group
was combined with polyimide. in this study, it was investigated the effect of imide ratio
on polyamide-imide resin.

1PS-232 김기현
Effect of Architecture on the Phase Separation Characteristics of PS- b-PLA block
Copolymer
김기현, 왕현석, 박지훈, Anzar Khan, 허 준, 방준하† 고려대학교
Block copolymer (BCPs) are widely used in materials science due to their unique ability
to be self-assembled into various nanostructures. Recent advances in BCPs focused
on the development of new systems that can overcome the size limitation of traditional
BCPs. Such efforts have been demonstrated with design and synthesis of new type
of BCPs having high interaction parameter (χ). Although many previous studies have
been mainly focused on linear BCPs, it was also suggested that nonlinear architecture
such as star BCPs can further promote the phase segregation. Herein we synthesized
well-defined miktoarm PS-b-PLA BCPs to compare the segregation behavior with linear
PS-b-PLA BCPs having similar molecular weights and volume fraction. As a control
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sample, linear PS-b-PLA BCPs of similar volumetric ratio were synthesized. The samples
were thermally annealed in thin film and bulk state, and characterized with SEM, TEM,
and SAXS. The phase behaviors were also compared with SCFT simulation.

1PS-233 김동협
Self-assembled Copolymer Adsorption Layer-induced Block Copolymer Nanostructures
in Thin Films
†

within ambient range. This is supported by the fact that fluoroalkyl polymers have relatively
low friction coefficients near the ambient temperature. Consequently, the film morphology
and the pore volume fraction after swelling-induced pore generation were strongly
dependent on temperature during the film preparation.

1PS-236 김소정
Ionic Functional Group Dependent Phase Behavior of Polyelectrolyte Coacervates
1,†

1

김동협, 김소연 UNIST
Spontaneous adsorption of polymer chains on solid substrates is important as it governs
the entire properties of films. Similarly, the adsorption layer exists in the microphase
separated block copolymer (BCP) films, playing a critical role in their self-assembly.
However, understanding on the adsorption layer in BCP films remains elusive and thus
its effective control is more challenging. Herein, we employ a self-assembled copolymer
adsorption layer (SCAL), transferred from the self-assembly of BCPs at the air/water
interface. The SCAL is irreversibly adsorbed onto substrates and can replace the natural
adsorption layer when other BCP is additionally coated. We further show that SCAL
guides the thin film nanostructures as it provides topological restrictions and
enthalpic/entropic preferences for BCP self-assembly. Thus various novel nanostructures
are introduced such as arrays of spacing-controlled hole/micelles, anisotropically
clustered micelles and perpendicular nanostructure, etc.

김소정, 최수형 , 이원보 서울대학교; 홍익대학교
Complex coacervates (CC) are polymer-rich phases of liquid-liquid phase separation
when two oppositely charged polyelectrolyte are mixed in aqueous solutions. Previously,
Voorn-Overbeek model (VO model), the first theoretical model describing the behavior
of CC, combines the entropy of mixing and electrostatic interactions based on FloryHuggins model. The VO model, however, neglects the chain connectivity of polyelectolytes
and chemistry-specific details. In this study, 4 pairs of polyelectrolyte complex
coacervates (e.g., strong/weak polyanion/polycation) were investigated to map the phase
diagrams experimentally. We observed that the phase diagram shows distinctive features
dependent on the pairs of polyelectrolytes, including negatively sloped tie line which
cannot be expected by the VO model. We believe there are chemistry-related parameters
which controls phase behavior, and this observations shed new light on the fascinating
and biologically important topic of complex coacervation.

1PS-234 김무성
Stacked Split Ring Resonators Driven by Pagoda-like Nanostructure for Optical
Metamaterials

1PS-237 김영석
A Study of Oil Release of Microcapsule-based Icephobic Paint

김무성, 고명철, 김진곤† POSTECH
We realized stacked split ring resonators from “pagoda-like” nanorods over a large
area (~cm2) exhibiting polarization difference in near-infrared (NIR) wavelengths. This
array of “pagoda-like” nanorods was fabricated by confining lamellar-forming polystyreneblock-poly(methyl methacrylate) copolymer (PS-b-PMMA) inside cylindrical pores of
aluminum oxide (AAO) template grafted by thin neutral brush layers. PS and PMMA
lamellar nanodomains with the sizes of ~70 nm were alternatively stacked along the
nanorod direction. After the AAO template was removed, “pagoda-like” nanorods
generated by O2 reactive ion etching. Stacked split ring resonators exhibits optical
polarization difference, followed by tilt gold deposition on the nanorods. This concept
of fabricating sophisticated nanoscale architectures by utilizing block copolymer
self-assembly and incorporating plasmonic metals could be applied to realize large-scale
metamaterials working at visible and NIR wavelengths.

1PS-235 김세영
Structures and Relaxation Dynamics of Fluoroalkyl Block Copolymers in Selective
Solvents
김세영, 조윤식, 김지현, 최수형1, 차국헌† 서울대학교; 1홍익대학교
Due to the superhydrophobic nature and low refractive index, fluoroalkyl polymers can
be excellent choice for multi-functional surface coating. Recently, we reported
swelling-induced pore generation from the fluoroalkyl-containing block copolymer
(F-BCP) films. Herein, we investigated the structures and relaxation dynamics of the
self-assembled F-BCP structures using small-angle X-ray scattering (SAXS), smallangle neutron scattering (SANS), and dynamic light scattering (DLS). SAXS and SANS
provided the equilibrium structures of spherical F-BCP micelles in selective solvents.
DLS results confirmed that the relaxation dynamics is drastically affected by temperature

김영석†, 김미진 전자부품연구원
아이스포빅 기술은 각종 극한 조건(비, 바람, 온도, 강한 자외선, 속도) 하에서 항공기 및 풍력발전기
등의 구조물을 보호하거나 기능성을 부여하기 위해 적용되는 기술로서 표면의 얼음의 접착력이
100 kPa인 표면으로 규정되며, 초발수 코팅과는 표면의 윤활성과 얼음의 부착강도 등에서
차별화되는 기술이다. 마이크로캡슐은 작은 단위의 물질을 감싸 포장하는 방법 중 하나로 다양한
산업에 응용되고 있다. 본 연구에서는 도료의 윤활 능력을 제어하기 위하여 오일이 함유된
마이크로캡슐을 도입하고 다양한 오일과 캡슐조건에 대하여 오일의 용출 특성을 분석하였다.
마이크로캡슐의 내부물질로 isoparaffin oil과 silicon oil 등을 사용하였으며, 계면중합법을
이용하여 마이크로캡슐을 제조하여 matrix 소재에 따른 오일 용출 특성을 분석하였다.

1PS-238 김은설
Phase Behavior of Adenine-Containing Block Copolymer
†

김은설, 김필곤, 김진곤 포항공과대학교
Nucleobase-containing polymers have received great attention for their complementary
multiple hydrogen bonding between nucleobases. In this study, we successfully
synthesized adenine-containing block copolymers, poly(9-(4-vinylbenzyl)adenine)block-polystyrene (PVBA-b-PS), using RAFT polymerization in polar solvents, and
1
characterized them by SEC, and H NMR. The phase behavior of PVBA-b-PS with various
volume fractions of PS block (fPS) was investigated via SAXS and TEM. With increasing
fPS from 0.1 to 0.8, BCC spheres of PVBA, HEX cylinders of PVBA, lamellae, and HEX
cylinders of PVBA were observed. Interestingly, PVBA-b-PS with fPS = 0.75 showed
asymmetric lamellar microdomains. We also prepared thin film of PVBA-b-PS on a
substrate as a template for spatial arrangement of gold nanoparticles (AuNPs). AuNPs
were selectively sequestered into PVBA microdomains through the complementary
hydrogen bonding between thymine and adenine units.

분자전자 부문위원회 ( I )
1PS-239 BARKHA TYAGI
Incorporation of Interfacial Passivation Layer for Performance and Stability Enhancement
in (FAPbI3)1-x:(MAPbBr3)x Perovskite Solar Cells
BARKHA TYAGI, 강재욱†, Hock Beng Lee Chonbuk National University
In recent years, perovskite solar cells (PSCs) have attained state-of-the-art efficiency
comparable to that of silicon solar cells. To further enhance the power conversion efficiency
(PCE) and air stability of PSCs, it is imperative to optimize the device architecture,
surface and interfacial morphology and composition of the active perovskite layer. Herein,
we demonstrate the use of methylammonium bromide (MABr) as a passivation layer
on top of (FAPbI3)1-x:(MAPbBr3)x film surface to improve charge collection. Our findings
show that the presence of MABr passivation layer has remarkably reduced the excessive
PbI₂ phase, grain boundaries and surface defects of (FAPbI3)1-x:(MAPbBr3)x film. This
facilitated the charge transfer in the device, resulting in ＞ 10% increment in the PCE
of the device (17.1%). In overall, this work manifests the defect-passivation and charge
facilitator roles of interfacial passivation layer on the rear surface of perovskite film.

1PS-240 BEJOY MOHAN DAS K S
Deep-Red to Near Infrared Phosphorescence Engineered from tris-Heteroleptic
IridiumIII Complexes Using Substituent Effects for Solution Processable PhOLEDs

to near infra-red emissive iridium(III) complexes (Ir1-Ir4) to explore the effects of
electron-withdrawing and electron-donating substituents anchored on the quinoline
moiety of (benzo[b]thiophen-2-yl) quinoline cyclometalating ligands. We also performed
an in-depth and comparative photophysical study in the solution, doped polymer film
and at 77 K to investigate the effects of the substitution on the excited state properties.
Using these novel molecules deep red to NIR OLEDs fabricated by solution processable
method. The unoptimized device exhibit a maximum EQE of 2.05% and 2.11% for Ir1
and Ir2, respectively.

1PS-241 Canjie Wang
Synthesis and Characterization of New N-type Organic Semiconductor ITIC Acceptor
Canjie Wang, 김윤희† Gyeongsang National University
Three indacenodithieno[3,2-b]thiophene (IT) cored small molecular acceptors were
synthesized and the influence of side chains on their performances in solar cells was
systematically probed. Our investigations have demonstrated the variation of side chains
greatly affects the charge dissociation, charge mobility and morphology of the donor:
acceptor blend films. These results reveal that the side-chain engineering is a valid
way of tuning the morphology of blend films and further improving PCE in polymer
solar cells.

†

BEJOY MOHAN DAS K S, 김민준, 김해운, 박성진, 이대환, 박태호 Pohang University
of Science and Technology
The development of highly efficient, stable, and low-cost NIR emitting luminophores
is still a formidable challenge due to the vulnerability of the emissive band gap towards
several nonradiative decay pathways.1-2 Suitable structural design is essential to address
these issues effectively to produce intense emission. We developed a series of deep-red
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1PS-242 Hock Beng Lee
Interfacial Engineering of Highly Efficient Organic Solar Cells via Incorporation of InP
based Quantum Dots
Hock Beng Lee, 이미소, He Siwei, 강재욱† Chonbuk National University
In this study, we incorporated novel InP based quantum dots (QDs) of various concentration,
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x (x = 0.5, 1.0, 2.0 and 5.0 mg/mL) into OSCs and evaluated the device performance
of OSCs with respect to QDs concentration. Specifically, the OSCs constituted of
PTB7:PC71BM blend, ZnO nanoridge and PEDOT:PSS as an active light-harvesting layer,
electron and hole transporting layer, respectively. The incorporation of QDs has generally
resulted in remarkable improvement in the photovoltaic performance of OSCs. In particular,
1.0 mg/mL QDs incorporated OSCs exhibit the highest short-circuit current density
and fill factor, leading to an optimum power conversion efficiency of 9.2%. The observed
photovoltaic enhancement can be ascribed to the presence of QDs which passivated
the surface defects of ZnO and reduced the energy band offset between ZnO and the
active polymer layer.

1PS-243 Manoj Ovhal
Flexible Transparent All-Solid-State Supercapacitor Fabricated via Wire Bar Coating
†

Manoj Ovhal, 강재욱 Chonbuk National University
Soft electronic devices require the use of a flexible, transparent supercapacitor (SC)
because of its interesting features such as light-weight, environmental-friendliness,
design compact and fabrication ease and etc. In this work, we demonstrate a low-cost,
fabrication method of a symmetric, conducting polymer based flexible transparent
conducting electrodes (TCEs), using wire bar coating technique. The surface morphology
and optical properties of TCEs were studied using an optical microscope and UV-vis
spectrophotometer. The as-prepared TCE shows a transparency of T550nm ~85% with
sheet resistance of 28 Ω/□. The areal capacitance per electrode of the champion
-2
SC device was recorded at 4.2 and 4.7 mF cm via cyclic voltammetry (CV) and
galvanostatic charge-discharge (GCD) measurements, respectively. This device shows
excellent mechanical stability with highest reported capacitance values so far, particularly
in flexible and transparent supercapacitor.

1PS-244 Mohammad Aftabuzzaman
RuO2@Template-Free N-enriched Nano-sphere Carbons from Poly(butyl acrylate)-bPolyacrylonitrile Block Copolymer as Counter Electrodes for High-Performance
Dye-Sensitized Solar Cells
†

Mohammad Aftabuzzaman, 김환규 Korea University
N-enriched nano-sphere carbon containing RuO2 were synthesized by a simple
template-free method. Poly(butyl acrylate)-b-Polyacrylonitrile (PBA-b-PAN) copolymer
prepared by atom transferred radical polymerization (ATRP), were dissolved in dimethyl
sulfoxide (DMF) with ruthenium(III) acetylacetonate, an organic ruthenium precursor,
and then pyrolyzed followed by electrospinning. As prepared RuO2@template-free
N-enriched nano-sphere carbon (RuO2@TNC) containing mesopore/micropore shows
very high efficiency as counter electrode in Co(bpy)32+/3+ (bpy = 2,2′-bipyridine) based
dye-sensitized solar cells (DSSC). This greater performance is attributed to self-doped
graphitic nitrogen and RuO2 on the pore edge facilitated by high surface area.

1PS-245 Neetesh Kumar
Spray Deposited Metal Oxide Electron Transport and Hole Transport Layers for
Perovskite Solar Cells
Neetesh Kumar, Hock Beng Lee, 강재욱† Chonbuk Nationa University
Perovskite solar cells (PSCs) have been intensively investigated because of their high
efficiency and low processing costs. A great deal of effort is required in designing
complex nanostructures which are effective as ETL/HTL to achieve high open circuit
voltage and high fill factor in PSCs. Nanostructured ETL/HTL such as nanowire, nanorods
and nanoporous films with better surface morphology, roughness, and nanoarchitecture
were found to be beneficial for giving efficient electron injection and a short carrier
path for the electron. In this work, various metal oxide films with nanostructured morphology
and plasmonic properties have been fabricated by one-step spray pyrolysis technique
and applied to the PSC devices. The WO3 based ETL exhibit the device efficiency
2
of ~7% with high Jsc~ 22 mA/cm . We expect to achieve high efficiency ＞15% after
alignment of energy levels of ETL with perovskite layer.

1PS-246 SUN CHENG
A New Benzodifurandione based Copolymer for an Organic Electronics
SUN CHENG, 김윤희† Gyeongsang National University
In this paper, a novel benzofuranone based copolymer for an organic electronics was
designed and synthesized through a Stille-coupling method. This kind of copolymer
showed a good solubility in normal organic solvent, such as chloroform, chlorobenzene
and dichlorobenzene. The copolymer demonstrated a film-forming ability, along with
good thermal stability. The thin film transistor with this copolymer as an active layer
showed a good mobility and a suitable on/off ratio and threshold voltage for organic
photovoltaic cells and organic thin film transistor.

1PS-247 강경호
Study on Trapping Kinetics Depending on Electron Diffusion and Determinant of
Electron Extraction Process in Perovskite
강경호, 임채성1, 임세영1, 박태호1,† 포항공과대학교; 1포항공과대학교 화학공학과
Time-resolved photoluminescence (TRPL) is the most commonly employed technique
when investigating the intrinsic lifetime of a free electron and the charge extraction
process. The kinetics of the trapping process should be handled with the diffusion
process because the time domains of these two phenomena are similar. Herein, we
first report a dynamic trapping model describing the trapping process of a free electron
in association with diffusion. The origin of the stretched exponential decay behavior
of the trapping process described and further clarified through a simulation study. We

also present a simulation study analyzing the electron extraction process. We also
investigated the influence of the electron injection coefficient and electron mobility
on the electron extraction process through simulation study. We found that the electron
injection coefficient at the interface is more important determinant than the electron
mobility of the perovskite in electron extraction process.

1PS-248 강영훈
Enhanced Thermoelectric Performance of Conjugated Polymer/CNT Nanocomposite
by Modulating Potential Barrier Differnce Between Conjugated Polymer and CNT
강영훈, 이민혜, 이창진, 조성윤† 한국화학연구원
Recently, thermoelectric (TE) materials, which can directly convert thermal energy into
electricity, have attracted great attention for auxiliary power systems. Especially,
nanocomposite system using organic materials blending with carbon nanotube (CNT)
has a potential for realizing high performance flexible TE generators by improving the
electrical conductivity. In this study, we designed a novel approach to improve TE
performance of conjugated polymer/CNT nanocomposites by controlling the energy
level differnce at the interface between conjugated polymers and CNTs. The synthesized
conjugated polymer based on diketopyrrolopyrrole efficiently facilitates charge carrier
transfer from polymer to CNT by reducing the work function difference between polymer
and CNT compared to P3HT polymer, which results in highly increased Seebeck coefficient.
This results shows the significant of controlling the potential barrier between polymer
and CNT for obtaining the high TE performance.

1PS-249 강철호
A Stable Blue Host Materials for Phosphorescent Organic Light-Emitting Diodes
1

1

1,†

1

강철호, Xinwei Wu , 김윤희 , 권순기 경상대학교 나노정보재료연구실; 경상대학교
From the viewpoint of the light emitting material, the green and red materials are developed
to some extent as excellent properties, but the blue material having a large band gap
is recognized as a difficult technique as compared with other materials. In addition,
there are very few low-molecular-weight phosphorescent blue materials, and it is difficult
to apply blue material polymers to commercial products. Crystallization tends to proceed
during amorphous thin film state or device driving, and deformation of the thin film
by crystallization causes a decrease in luminance. Thus, in this study, we have shown
that the introduction of bulky derivatives in three dimensions can inhibit the crystallization
or formation of excimer and can have a beneficial effect in controlling the distribution
of intramolecular electron density to maintain blue color purity.

1PS-250 고금진
High Color-Purity Light-Emitting Diodes based on InP-based Quantum Dots
고금진, 김나연1, 이종수1, 강재욱† 전북대학교; 1대구경북과학기술원
Quantum dot light-emitting diodes (QLEDs) have been considered as potential display
technologies with features such as high color purity, flexibility, transparency, and cost
efficiency. For practical applications, the development of Cd-free QLEDs from
environment-friendly materials is the most important issue to reduce the impacts on
human health and environmental pollution. In this work, we report the fabrication of
QLEDs based on high color purity InP-based QLEDs. The InP-based QLEDs showed
a turn-on voltage of ~2.6 V, a maximum luminance of ~1200 cd/m2 and a current
efficiency of 0.55 cd/A. The EL emission wavelengths was ~538 nm with full width
at half maximum (FWHM) of 41 nm, respectively. The EL FWHM value is much excellence
than the other InP-based QLEDs reported previously. Overall, the InP-based QLEDs
exhibit the potential to be the technology for future display applications.

1PS-251 고동욱
유기태양전지에서 ETL역할을 하는 ZnO층의 최적 공정 조건
고동욱, 마요한, 송효진, 추서범, 김종복† 금오공과대학교
최근 지구온난화, 화석에너지 자원의 고갈로 인하여 신 재생 에너지 발전 중 하나인 태양전지가
차세대 발전기술로 각광받고 있다. 일반적으로 태양전지는 모듈형태로 직렬 연결하여 제작한다.
때문에 하나의 전지라도 낮은 특성을 갖게 되면 모듈 전체에 악영향을 주게 된다. 특히 유기
태양전지는 용액공정을 통하여 다양한 분야에 응용이 가능하다는 장점이 있으나 공정과정 중
환경에 영향을 많이 받아 균일하게 제작하기 어려운 문제가 있다. 그 중 유기태양전지에서
ETL의 역할을 하는 ZnO는 졸 겔 형태로 합성되어 작은 환경적 요인의 변화가 있더라도 전지
특성에 많은 영향을 준다. 따라서 본 연구에서는 ZnO층의 코팅 시 두께 및 습도를 조절 하여
공정과정에서 신뢰성을 확보 할 수 있는 최적의 공정조건을 찾아 보았다.

1PS-252 고동욱
여러 응력에 따른 은나노와이어 기반 유연 투명전극의 영향 분석
고동욱, 심건우, 송효진, 추서범, 김종복† 금오공과대학교
현대 사회에서 많이 쓰이는 LCD와 유기태양전지에는 투명전극이 필수적으로 사용되며 투과도와
전도도가 우수한 ITO를 가장 많이 사용하고 있다. 하지만 낮은 기계적 특성으로 인해 유연전자소자
로의 사용이 어려워 대체 투명전극이 요구되고 있다. 대체 유연투명전극으로 은 나노와이어,
CNT, 그래핀 등이 연구가 되고 있으며, 그 중 은 나노와이어는 높은 투과도와 전도도 및 기계적
특성으로 인하여 ITO 대체 유연투명전극으로 적합하다고 판단되고 있다. 은 나노와이어 기반
전극의 경우, 주로 인장응력에 대한 기계적 특성을 평가하고 있다. 그러나 실제로 사용되는
전극들은 인장응력 외에도 여러 응력의 영향을 받기 때문에 다양한 방향에 대한 물성 평가가
이루어져야 한다. 본 연구에서는 ITO와 은 나노와이어를 외부에 노출시킨 형태와 함침시킨
전극으로 제작하였으며 인장과 압축응력을 가해 응력방향에 대한 기계적 특성 및 전기적 특성에
대해 알아보았다.

1PS-253 곽수진
Photoinduced Electron Transfer in a BODIPY- ortho-Carborane Dyad Investigated by
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Time-Resolved Transient Absorption Spectroscopy
†
곽수진, 박재현, 김소연, 조양진, 조대원, 강상욱, 손호진 고려대학교
We report the results of photoinduced electron transfer (PET) in a novel dyad, in which
a boron dipyrromethene (BODIPY) dye is covalently linked to o-carborane (o-Cb). In
this dyad, BODIPY and o-Cb act as electron donor and acceptor, respectively. PET
dynamics were investigated using a femtosecond time-resolved transient absorption
spectroscopic method. The free energy dependence of PET in the S1 and S2 states
was examined on the basis of Marcus theory. PET in the S1 state occurs in the Marcus
normal region. Rates are strongly influenced by the driving force (−ΔG), which is
controlled by solvent polarity; thus, PET in the S1 state is faster in polar solvents than
in nonpolar ones. However, PET does not occur from the higher energy S2 state despite
large endothermic ΔG values, because deactivation via internal conversion is much
faster than PET.

1PS-254 곽수진
The Role of Electronic Interaction on Intermolecular Electron Transfer in Aryl- ocarborane Derivatives
†

곽수진, 유정완, 박재현, 김소연, 조양진, 김철훈, 강상욱, 손호진 고려대학교
Two different types of bis-aryl compounds were chosen to this end; one with di-phenyls
and its fused fluorenyl and the other with two isomers of naphthyls, α- and β-forms.
The ground state structures confirmed by the crystallographic measurements provided
a close correlation of structure and electronic property. HOMO and LUMO energies
were estimated and confirmed by cyclic voltammograms and DFT calculations,
respectively. Excited states were calculated by the TD-DFT calculations and correlated
with the corresponding absorption spectra to illustrate the electronic perturbation in
a systematic fashion that excited states were found to be lowered in regard to the
electronic perturbation. Final verification of the lowered energy was made from the
measurement of the electron transfer efficiency between the well-studied Iridium based
photosensitizer, Ir(ppy)3 and two typical bis-aryls-o-carboranes, α-Np and Ph and
electron transfer efficiency of α-Np is ten times greater than that of Ph.

1PS-255 곽수진
Excitation Spectroscopic and Synchronous Fluorescence Spectroscopic Analysis of
the Origin of Aggregation-induced Emission in N,N-diphenyl-1-naphthylamine-ocarborane derivatives
†

곽수진, 조주형, 김소연, 조양진, 손미랑, 조대원, 강상욱, 손호진 고려대학교
We have synthesized mono-(NpCb) and bis-[(N,N-phenyl-1-naphthylamino)benzo]o-caboranes (NpCbNp), which show anomalously intense aggregation-induced emission
(AIE) at long wavelengths and monomer emission at short wavelengths. To understand
the aggregation pattern, we employ excitation spectroscopy, since this method has
excellent sensitivity. Moreover, we carried out synchronous fluorescence spectroscopic
measurements to confirm that the aggregator is different from the monomeric species.
For the triad NpCbNp, the excitation spectrum for the AIE is located at a shorter wavelength
than that for the monomeric emission spectrum, which means that the AIE is attributed
to the H-type aggregator. On the other hand, for the dyad NpCb, the excitation spectrum
for the AIE is observed at an identical wavelength as that for the monomeric species,
which indicates that the aggregator is of the oblique type.

1PS-256 길다림
Dopant-free Triazatruxene-based Hole Transporting Materials with Asymmetrical
π-bridges for Stable and Efficient Perovskite Solar Cells
†

길다림, Chunyuan Lu, 김환규 고려대학교
The efficiency of the perovskite solar cells (PSCs) depends on hole transport materials
(HTMs), because HTMs affect hole mobility and energy level matching with perovskite
valence band as well as long-term stability of the cell by oxygen and moisture. Moreover,
the dopants used in HTMs have the problem of absorbing moisture in the air and damaging
the perovskite structure. we designed and synthesized new dopant-free D-π-A
structured HTMs by using asymmetrical π-bridge and triazatruxene core and malononiltrile
acceptor. The planar structure of triazatruxene core is favorable to obtain high hole
mobility by increasing π-π stacking, and the use of asymmetrical thieno[3,2-b]
benzothiophene (TBT) and thieno[3,2-b]indole (TI) π-bridges is beneficial to enhance
the solubility of HTMs and to make their thin film formation. In this study, we have
mainly investigated the effect of asymmetrical π-bridges in star-shaped D-π-A
structured dopant-free HTMs on photovoltaic performance.

1PS-257 김건우
Floating-non-solvent Method for Inducing the Formation of Highly Crystalline
Conjugated Polymer Nanofibrils in the Solution State for High-performance Organic
Transistors
†

김건우, 박영돈 인천대학교
We developed a facile dip-coating printing method using a floating non-solvent (FNS)
that produced highly crystalline polymer semiconductor nanofibrils. This FNS dip-coating
method used a bi-phasic solution comprising a polymer semiconductor main solution,
on top of which was floated a non-solvent phase. We demonstrated that the non-solvent
diffused into the underlying polymer-containing main solution and induced the formation
of highly crystalline polymer nanofibrils over time. We tested four different floated
non-solvent phases and systematically compared the miscibility of the floated phases
and the underlying polymer solution as a function of their Hansen solubility parameters
(HSPs). We demonstrated that the HSP difference was correlated with the degree to
which the floated non-solvent and the main solution intermixed, which affected polymer
crystallization, the solution state stability, and the thickness of the resulting dip-coated
P3HT thin film over time.
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1PS-258 김경환
Defect Restoration of Low-Temperature Sol-Gel ZnO via Sulfur Doping for Advancing
Polymeric Schottky Photodiodes
†

김경환, 정대성 대구경북과학기술원
This study shows that the deep-level defect states in ZnO can be efficiently restored
by facile sulfur doping chemistry, wherein the +2 charged oxygen vacancies are filled
2−
with the S ions. The decreased chemical defects and thus reduced mid-gap states
enable to not only enlarge the effective built-in potential but also increase the Schottky
energy barrier. As a result, the demonstrated blue-selective polymeric Schottky
photodiode renders near-ideal diode operation with an ideality factor of 1.18, a noise
equivalent power of 1.25 × 10−14 W Hz−1/2, and a high peak detectivity of 2.4 × 1013
Jones. In addition, the chemical robustness of sulfur-doped ZnO enables exceptional
device stability against air exposure as well as device-to-device reproducibility.
Therefore, this work opens the possibility of utilizing low-temperature sol-gel-derived
ZnO in realizing high-performance, stable, and reliable organic photodiodes.

1PS-259 김나영
Synthesis and Characterization of Indolo[3,2-b]indole Copolymer for OPVs
김나영, 안은수, 김윤희†, 권순기 경상대학교
Recently, polymer semiconducting materials such as organic field-effect transistors
(FETs) and organic photovoltaic cells (OPV) have attracted significant attention as a
promising alternative to Si-based photodetectors. They have major advantages such
as their low-cost processability and mechanical flexibility. Dihydroindoloindole (DINI)
derivatives were an electron rich aromatic fused structure with two nitrogen atoms.
Furthermore, it can be easily substituted with alkyl chains for better solubility of the
polymer. When two electron-rich monomers are polymerized, the one with relatively
little electrons becomes the acceptor. In this work, we synthesized indole[3,2-b]indole
(IDI) based copolymer for OPVs.

1PS-260 김도한
Organic Phototransistors with Bulk Heterojunction Sensing Layers Containing Difluorinated
Diketopyrrolopyrrole
김도한, 이철연, 김준우, 문예진, 한혜미, 김화정, 김영규† 경북대학교
Diketopyrrolopyrrole (DPP) dyes have been widely used for various applications including
inks and paints due to their outstanding stability. Their particular optical absorption
and crystalline characteristics motivated further development of semiconducting DPP
derivatives for organic electronic devices such as organic field-effect transistors (OFETs),
organic solar cells (OSCs), organic photodetectors (OPDs), etc. Recently, our group
tried to synthesize series of DPP derivatives containing difluorinated functional groups
and applied them as an electron acceptor in the bulk heterojunction (BHJ)-type sensing
channel layers of organic phototransistors. In this presentation, we discuss the synthesis
of the difluorinated DPP derivatives and demonstrate their roles in organic phototransistors
with the BHJ sensing channel layers.

1PS-261 김동근
Small Molecule Electron Donors Containing Ladder Type Backbone with Various End
Groups for Organic Solar Cells
김동근, 진호철, Ratna Dewi Maduwu, Sabrina Aufar Salma, 홍성수1, 김주현† 부경대학교
고분자공학과; 1부경대학교 화학공학과
Organic solar cells (OSCs) have attracted considerable attention owing to their multiple
advantages including lightweight, flexibility, and large area fabrication as well as their
energy conversion function from sun light to electricity. Recently, the power conversion
efficiencies (PCEs) of single junction OSCs based on polymer were reached over 14%.
Compared to polymeric donors, small molecule donors have great potentials for application
such as energy level control, no batch-to-batch variation, and well-fined molecular
structure. Herein, we designed and synthesized acceptor-donor-acceptor (A-D-A)
type small molecule donors based on indacenodithieno[3,2-b]thiophene (IDTT) with
various electron withdrawing units to investigate the photovoltaic properties for OSCs.

1PS-262 김동근
Synthesis and Performance Investigation of Benzothiadiazole-based Small Molecules
in Organic Solar Cells
1

†

김동근, 진호철, Ratna Dewi Maduwu, Sabrina Aufar Salma, 이근대 , 김주현 부경대학교
고분자공학과; 1부경대학교 공업화학과
Small molecules as the photoactive material in organic solar cells (OSCs) have been
broadly used and become main interest by researchers in these past decades due
to their good light harvesting capability. Oligomers containing donor-acceptor (D-A)
moieties have a great potential for harvesting more sunlight due to their effective
intramolecular charge transport and adjustable properties in OSCs. In this paper, we
synthesized and designed two small molecules having A-D-A-D-A type based on
benzothiadiazole (BT) with dialkoxy groups as the core and thiophene (T) as the electron
donating unit. To know the impact of end-capping units on photoactive materials, two
kind of end groups were introduced to central building unit (T-BT-T). The solution
processed devices based on both small molecules were fabricated to investigate the
photovoltaic performances.

1PS-263 김명종
Synthesis and Characterization of a Novel NDI-Based Polymer as the Electron
Transport Layer for Perovskite Solar Cells
김명종, 김홍일1, 최경원1, 임채성1, 김윤희, 박태호1, 권순기† 경상대학교; 1포항공과대학교
A new naphthalene diimide (NDI)-based polymer with strong electron withdrawing
dicyanothiophene (P(NDI2DT-TTCN)) was successfully synthesized by Stille polymerization.

2018년 추계학술대회 연구논문 초록집
NDI is known to have one of the strongest electron-withdrawing backbones and has
been proven to have good electron transport properties. Therefore, NDI-based polymers
have been extensively applied to the making of organic thin film transistors and organic
photovoltaics. In addition, the dicyanothiophene is a strong electron acceptor because
of the introduction of the strongly electron withdrawing dicyano group. Moreover, the
dicyano-terthiophene has a pseudo-planar structure due to the intramolecular interaction.
In this work, it is expected that P(NDI2DT-TTCN) will display good electron transport
as well as possess a deep LUMO level that would ensure stable electron transport.

acceptor terminal groups of dicyanovinylene (VCN) and dicyanoindenedione (INCN).
We conducted a systematic investigation on the relationship between the packing
structures and charge transport properties in organic field-effect transistor (OFET)
devices. It was observed that the P3T4-INCN exhibits strongly edge-on π-π stacking
after thermal annealing, leading to an increased hole and electron mobility of 0.08
cm2V-1s-1 and 0.046 cm2V-1s-1, respectively, compared with P3T4-VCN. In particular,
P3T4-INCN:PCBM device produced the best PCE of 5.6% with optimal BHJ morphology
via solvent vapor annealing.

1PS-264 김민성
Effect of Excess Oleic Acid Mediated Synthesis for Stable CH 3NH3PbBr3-xIx Perovskite
Quantum Dots

1PS-269 김수관
Synthetic Approach to Achieve a Thin Film Red-Selective Polymer Photodiode:
Difluorobenzothiadiazole-based Donor-Acceptor Polymer with Enhanced Space
Charge Carriers

김민성, 김병기, 장웅식, 왕동환† 중앙대학교
In this study, organometal halide perovskites (CH3NH3PbX3, X = Br, I) quantum dots
(QDs) are prepared by the excess oleic acid mediated ligand-assisted re-precipitation
(LARP) method. Excess oleic acid improves the re-precipitation of QDs that initiates
solvent mixing and leads to crystallization process while improving the full mixture of
polar and nonpolar solvents. This process makes mixed halide perovskite
(CH3NH3PbBr3-xIx) QDs more reproducible in synthesis and improves solution stability.
Significantly, tunable emission wavelengths and energy band gaps are achieved by
the quantum confinement effect. Finally, these stable CH3NH3PbBr3-xIx QDs from excess
oleic acid are expected to have potential applications in optoelectronic devices.

†

김수관, Deepan Kumar Neethipathi, 정대성 대구경북과학기술원
A synthetic strategy to accelerate charge collection narrowing (CCN) of polymer
photodiode so that well-defined color selectivity can be realized even with thin film
thickness. A new polymer semiconductor POFPhDT2FBT is synthesized by copolymerizing
difluorobenzothiadiazole acceptor with also difluorinated donor moiety. A polymer
photodiode renders a high peak detectivity of ~6.0×1012 Jones at 650 nm with narrow
band red-selective spectral response, implying that CCN is successfully achieved. This
study shows the feasibility of efficiently realizing color selectivity of polymer photodiode
even at a film thickness of 500 nm of the active layer.

1PS-265 김민수
Carbon Nanotube/π-Conjugated Polymer Composites as a High Mobility Hole
Collection Layer for Perovskite Solar Cells

1PS-270 김영웅
Energy Level Control of Triarylamine-Based Polymeric Hole Transporting Materials
to Enhance Open Circuit Voltage for Highly Efficient Perovskite Solar Cells

김민수, 최인택, 김환규† 고려대학교
Carbon Nanotube/Conjugated Polymer Composites have gained popularity as a route
toward the incorporation of carbon nanotubes into photovoltaics. In this work, a high
efficiency perovskite solar cell with polymer HTM wrapped SWNTs was demonstrated.
PTB7 and PTB7Th-wrapped SWNTs act as highly effective p-type charge transporters
in perovskite solar cells. The red shift of UV-vis absorption spectra of p-conjugated
polymers is due to the increased result of π-π stacking in the polymer-wrapped SWNTs.
And the result has an impact that the hole-extraction is facilitated by the upshifting
of the nanotube ionization potential due to its hole-doping by the surrounding polymer
sheath. The hole transport and hole extraction in a conjugated polymer-wrapped carbon
nanotube was increased from TR-PL experiments and electrical measurements. The
PCE of 16.42% for nano-hybrid photovoltaic device is the highest efficiency reported
for PrSCs devices employing any type of carbon nanotubes to date.

김영웅, 정의혁1, 서장원1, 김범준† KAIST; 1한국화학연구원
A new series of poly(triarylamine) (PTAA)-based conducting polymers with different
energy level, especially highest occupied molecular orbital (HOMO), was synthesized
as hole transporting materials (HTM). To comprehend the effects of the HOMO of HTM
on perovskite solar cells (PSCs) we fabricated the FAPbI3-based PSCs adjusting PTAA
derivatives. The deeper HOMO level of HTM led to higher open circuit voltage (VOC),
resulting in highly efficient PSC. Thus, the energy level of HTM is related to determining
the VOC of PSC, controlling the energy level of HTM is an effective mean of increasing
VOC to achieve efficient PSC.

1PS-266 김민제
Solvent-vapor-annealed A–D–A-type Semicrystalline Conjugated Small Molecules
for Flexible Ambipolar Field-effect Transistors
김민제, 이영웅1, 이유정1, 우한영1, 조정호† 성균관대학교; 1고려대학교
This paper reports a series of A–D–A type small molecules based on an oligothiophene–
phenylene core with three different electron-accepting terminal groups—dicyanovinyl,
cyano-rhodanine and cyano-indanone, respectively. Intrachain noncovalent coulombic
interactions were incorporated into the design of the P3T4 backbone to enhance the
chain planarity. All the P3T4-based OFETs performances were strongly dependent on
the terminal groups. The P3T4-INCN OFET exhibited the highest carrier mobility owing
to the extended ∏-conjugation via the INCN moiety, which enhanced the intermolecular
cofacial ∏-∏ stacking and generated an efficient carrier pathway in the transistor
channel. The effects of both the terminal groups of the small molecules and solvent
vapor annealing were systematically investigated by UV-vis, 2GIXD, and AFM. These
OFETs exhibited a hole mobility of 0.15 cm2/Vs, an electron mobility of 0.05 cm2/Vs,
and excellent mechanical stability even after 300 bending cycles.

1PS-267 김병기
Sol-gel-processed Ligand-free Nickel Oxide as Efficient Charge Transport Layer
via Facile Organic Solvent Method in Inverted Perovskite Solar Cells
김병기, 장웅식, 조재상, 왕동환† 중앙대학교
The reported syntheses of nickel oxide (NiOx) sol gels have so far included toxicant
chemicals for stabilizers to cause high temperature annealing to remove organic ligands.
In this research, we report NiOx sol-gel through a simple organic solvents method
to confirm the effect of different kinds of organic solvents on NiOx synthesis without
toxic stabilizer. The optimized solvent-base NiOx exhibited better morphology and
crystallinity of the perovskite layer. In addition, PSCs were fabricated in P-I-N structure
in which the optimized solvent-base NiOx as a hole transport layer improved the charge
transport property compared to the toxic stabilizer method. Finally, the optimized
solvent-based NiOx enhanced device performance with short circuit current (Jsc) and
open circuit voltage (Voc) compared to conventional poly(3,4-ethylenedioxythiophene):
poly(styrene sulfonate) (PEDOT:PSS) based devices.

1PS-268 김상우
Molecular Design and Packing Structure Effects in A-D-A Type Small-Molecules with
Different Terminal Groups for Transistor and Solar Cell Applications
1

1

2

2

1

†

1

2

김상우, 이유정 , 이예란 , 김민제 , 조정호 , 우한영 , 김범준 KAIST; 고려대학교; 성균관
대학교
We designed and synthesized a new acceptor-donor-acceptor (A-D-A) type small
molecules with thiophene-phenylene based central donor unit (P3T4) and different

1PS-271 김용민
A Facile Random Copolymer Strategy to Achieve Highly Conductive, Polymer Gel
Electrolytes for Electrochemical Electronics
김용민, 문홍철† 서울시립대학교
Ion gel electrolytes have been proposed as next generation electrolytes due to the
absence of leakage and volatility. In this study, we present a facile methodology for
preparing highly conductive and mechanically elastic solid-state gel electrolytes based
on poly(styrene-ran-methyl methacrylate) (PS-r-PMMA) and 1-ethyl-3-methylimidazolium
bis(trifluoromethylsulfonyl)imide ([EMI][TFSI]). When we carefully adjusted PS fraction
and gel composition, the resulting gel electrolytes were highly conductive (~0.98 mS/cm)
and mechanically robust (~0.072 MPa) even at room temperature. In addition, we
successfully applied PS-r-PMMA-based gels to electrochemical electronics such as
electrochemiluminescence (ECL) and electrochromic (EC) displays.

1PS-272 김용희
Flexible and Low-Voltage Operated Source-Gated Transistors based Organic Electronics
†

김용희, 오준학 포항공과대학교
Low-voltage operation ability is necessary to save electrical energy to drive the wearable
electronic devices. Here, we report an application method of dramatically lowering driving
voltages in organic electronics via source-gated transistors (SGTs) structure. SGTs are
fabricated by simply evaporating asymmetric metals with different work function for
the source and drain electrodes. Versatile organic semiconductors based SGTs show
the following advantages: highly lower drain voltage (＜10 V) for saturation regime
compared with typical field-effect transistors (＞80 V). Furthermore, after coating reduced
Pyronin B (rPyB) on n-type SGTs, the threshold voltage is changed from 51.16 to 0.07
eV and air-stability is improved, showing the maintained electron mobility (＞90%) for
40 days. Finally, we fabricate flexible SGTs on Parylene-C substrate, maintaining electron
mobility (＞90%) in bending radius of 5.8 cm.

1PS-273 김유헌
Development of Blue/hybrid-White OLEDs Based on TADF using Solution Process
†

1

1

1

1

1

1

김유헌, 김윤희 , 주철웅 , 권병화 , 조현수 , 조남성 , 이정희 경상대학교; Electronics and
Telecommunications Research Institute (ETRI)
hybrid-WOLEDs are fabricated by employing single emitting layers (S-EMLs), which
consist of DTPDDA as donor-acceptor type blue thermally activated delayed fluorescent
emitter and Ir(MDQ)2acac as a phosphorescent red emitter. This architecture employs
EMLs of a blue exciplex-forming co-host, which are hole transport type host material
was mCP and the electron transport type host material was TSPO1. The resulting
hybrid-WOLEDs showed maximum external quantum efficiency of 6.16% and current
efficiency of 11.58 cd/A with Commission Internationale de L’ Eclairage coordinates
of (0.32, 0.33).

1PS-274 김주성
Deformable, Visco-poroelastic Ion Pumps for Triboelectric Nanogenerators and
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Self-Powered Mechanotransducers
1
1
†
1
김주성, 황희재 , 정윤선, 최덕현 , 김도환 한양대학교; 경희대학교
Recently, many attempts have been made to implement stretchable triboelectric
nanogenerators (TENGs) that can be energy harvesting systems and self-powered
electronic devices. Especially, ionic materials such as ionic hydrogels, which are capable
of achieving electrical double layers and polarization of ions. We describe a highly
deformable and visco-poroelastic ion pump as a potential triboelectric channel with
high power density and its impact on self-powered tactile sensors. Upon applying
mechanical stimuli such as pressure to the TENG devices, migration and diffusion of
the ions that are confined into ionic channel could support the electrode charging derived
from contact electrification. This could lead to produce an unprecedented high output
power compared to non-ionic and even other ionic systems. In addition, self-powered
tactile sensor arrays could be demonstrated for being applicable to interactive touch
devices as a promising candidate among electronic skin platforms.

1PS-275 김창균
Comparative Study of Spacer-Chain Length Modified Alcohol-Processable Fullerenes
for Eco-friendly Organic Solar Cells
김창균, 이승진, 김영권, 이창연, 김범준† 한국과학기술원
In several reports, OFETs and OSCs were processed only by water and ethanol to increase
eco-friendliness in fabrication process. Typical organic conducting materials can never
be soluble in water and ethanol, however, by replacing hydrophobic chain of PPDT2FBT
& PCBM into oligoethyleneglycol (OEG) side chain, active layer materials became soluble
in polar solvents. However, OEG side chain can induce insulating effect, so it is important
to optimize the total side chain length. Herein, we modified the spacer chain of
alcohol-processable fullerenes. The effect of fullerene spacer chain in polar solvent
has never been explored. To design eco-friendly organic electronic materials, we should
realize about how the spacer chain affect the behavior of alcohol-soluble fullerene in
water and ethanol. We investigated the crystallinity, solubility in water and ethanol, and
the relationship between the spacer chain length and the efficiency of OSCs, and OFETs.

1PS-276 김창기
Soft-templated Tellurium-doped Mesoporous Carbons as a Pt-free Electrocatalyst
for High-performance Dye-sensitized Solar Cells
김창기, 김환규† 고려대학교
Among the photovoltaic devices, dye-sensitized solar cell (DSSC) is one of the promising
energy conversion devices because of its low fabrication cost, environmental friendly

nature and high conversion efficiency. However, the use of rare metals such as Pt
as a counter electrode (CE) is one of a drawback of DSSC devices for real-life applications.
Therefore, in this study, soft-templated tellurium-doped mesoporous carbons (Te-SMC)
were synthesized by the simple pyrolysis of PAN-b-PBA block copolymer in the presence
of tellurium precursor for replacing the Pt CE. In the results of catalytic performances,
Te-SMC exhibited outstanding electrocatalytic activity for cobalt and iodine redox
couples. The results show that a maximum conversion efficiency of 11.64 and 9.67%
2+/3+
can be achieved under one sun illumination (AM 1.5G) for SGT021/Co(bpy)3
and
N719/I-/I3-based devices, respectively.

1PS-277 김태연
Smart Contact Lens for Intra-ocular Pressure Measurement
김태연, 한세광† 포항공과대학교
High intra-ocular pressure (IOP) can cause glaucoma and permanent vision loss.
Therefore continuous measurement of IOP is an important factor for diagnosis of glaucoma.
Here, we developed a resistive-based IOP sensor embedded smart contact lens for
the measurement of IOP using the nanocomposite composed of silver nanowire (AgNW)
with poly(dopamine) (PD) functionalized reduced graphene oxide (rGO) on polyethylene
terephthalate (PET). The nanocomposite was directly patterned on PET and encapsulated
by polydimethylsiloxane (PDMS) to resolve unnecessary loss of wires. PD enhanced
the adhesive forces among AgNWs, rGO and polymer layers. The resistance of strain
sensor increased from 0.01 to 1 MΩ as the IOP increased from 0 to 50 mmHg due
to the disconnections among AgNWs. This IOP sensor was successfully integrated with
application specific integrated circuit (ASIC) chips and micro-batteries for wireless
glaucoma diagnosis and communication with external electronic devices.

1PS-278 김택진
Benzotriazole-Based Small Molecules, Oligomer, Polymer for Photovoltaic Applications
†

김택진, 김태동 한남대학교
Benzotriazole (BTZ) units are known for relatively weak electron acceptors compared
to benzothiadiazole, diketopyrrolopyrrole, and quinoxaline building blocks. However
BTZ-based copolymers can still achieve reasonably high power conversion efficiency
(PCE) in OPVs with a high open circuit voltage (Voc) short curcuit current (Jsc), cand
fill factor (FF) even though they had medium band gap (~ 2.0 eV). Here we present
the synthesis and properties of the π-conjugated small molecule, oligomer and polymer
containing a BTZ building block as an acceptor alternated with a carbazole donor.

의료용 고분자 부문위원회 ( I )

1PS-279 ADITYANARAYAN MOHAPATRA
IR-780 dye Loaded Zwitterionic Micellar Nanoparticle for NIR Imaging and Photothermal
Therapy in a Cervical Tumor Model
ADITYANARAYAN MOHAPATRA, Rajendrakumar Santhosh Kalash, Shameer Pillarisetti,
박인규† Chonnam National University
PEGylation of nanoparticles supports in long term circulation of nanoparticle in blood
stream, although it limits the intracellular uptake of nanoparticle. Hence, we developed
a micellar nanoparticles using the amphiphilic zwitterionic polymer-lipid synthesized
via RAFT polymerization, and encapsulated with IR-780 dye (PCB-lipid–IR-780). The
nanoparticle exhibited low cytotoxicity and remarkable photothermal cytotoxicity to
cervical cancer cells (TC-1) upon near-infrared (NIR) laser irradiation. The PCB-lipid–
IR-780 nanoparticle showed higher accumulation in tumor and following NIR laser
irradiation of the tumor region resulted in enhanced tumor ablation and subsequent
tumor regression in the TC-1 xenograft model. Hence, these zwitterionic polymer-lipid
hybrid micellar nanoparticles show great potential for cancer theranostics and might
be beneficial for clinical applications.

1PS-280 Banyu Firdaus Soeriawidjaja
Enhanced Photostability of Polymeric Nanoparticles with Organic Near-infrared Dye
under Hyperthermal Condition
Banyu Firdaus Soeriawidjaja, 강민경, Hyun Kyoung Yang, 곽민석† Pukyong National
University
Polymeric micelles are suitable nanocarriers to load hydrophobic molecules within the
core in aqueous media. We report nanoparticles that the polymeric micelles encapsulate
organic near-infrared (NIR) dye, IR788, as a photoabsorbing agent for generating heat
under NIR irradiation. In addition, the core of micelle is structurally stabilized via
semi-interpenetrating network formation, which represents enhanced photostability
compared to indocyanine green.

1PS-281 Mila Irva Sari
Spleen Dendritic Cell Activation by Modular Delivery of CpG-Incoporated DNA
Nanoparticle
Mila Irva Sari, Jun-O jin1, 곽민석† Pukyong National University; 1Yeungnam University
We introduce a versatile carrier system based on DNA nanoparticles (NPs). Incorporation
of lipid-modified nucleobases to DNA strands enables formation of micelles in uniform
size, in a single self-assembly step the micelles can be equipped with immune adjuvant
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(CpG) and fluorescent probe through Watson-Crick base-pairing. With the NPs we
have investigated effect of the CpG concentration in immunostimulation. We observed
dose dependent activation of TLR-9 resulting in DC maturation in vivo.

1PS-282 Mohammad Nazmul Hasan
Oral Delivery of Glucagon Like Peptide-1 Encoding Gene by Antibody Conjugated
Nanocarrier for Type 2 Diabetes Treatment
Mohammad Nazmul Hasan, 안정만, 이용규† Korea National University of Transportation
Glucagon like peptide-1 secreted from pancreatic beta cells stimulates insulin production
and suppresses glucagon secretion thereby lowering the blood glucose level to normal
range. In type 2 diabetic patient, insulin secretion is hindered due to less functionality
of GLP-1. We designed a GLP-1 gene delivery carrier which is conjugated to human
IgG-Fc and able to delivery GLP-1 orally. The nanocarrier targets FcRn receptors that
prolongs the half life time of the formulation, release GLP-1 gene in the small intestine,
where GLP-1 is expressed and act on insulin production. We investigated the toxicity,
in vitro cellular uptake and gene expression by the nanocarrier and even oral GLP-1
formulation delivery in diabetic mice could reduce the high glucose level and bring
down to normal range. Thus, our formulation can be an efficient therapeutic tools for
type 2 diabetes treatment.

1PS-283 Mohammad Nazmul Hasan
Bile Acid Functionalized Beta Glucan as Antigen Delivery Systems: Towards Oral
Vaccination
Mohammad Nazmul Hasan, 안정만1, 이용규1,† 한국교통대학교; 1Department of Chemical
and Biological Engineering, Korea National University of Transportation
Oral vaccination is the most efficient way to stimulate both cellular and humoral immune
responses at systematic and mucosal site. Due to challenges in delivery routes its
application remains limited for human use. Beta glucans are macroparticles that can
encapsulate antigens, target intestinal M-cells and induce mucosal immunity. We
designed bile acid (TCA) conjugated beta glucan carrier for targeting M-cells which
is capable of delivering any encapsulated antigen successfully that leads to mucosal
immunity against harmful pathogens. The physical characterizations and stability analysis
was performed to check the successful development of nanocarrier and toxicity effect
towards cells in vitro. The formulation is cell viable and able to encapsulate enough
antigen. We believe, the designed antigen carrier can stimulate immune response and
can be an efficient delivery system for oral vaccination.
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1PS-284 Vishnu Revuri
Gram Scale Synthesis and Aplication of Biocompatible Carbon Nano Onions: A
Versatile Fluorescence Nanomaterial for Multi-channel Glutathione Sensing
†

Vishnu Revuri, 안정만, 이용규 Korea National University of Transportation
Biocompatible White-light-emitting nanomaterials with multichannel fluorescence (MCF)
emissions are gaining significant importance for diverse biomedical applications. Here,
we present a biological precursor mediated novel method for the gram scale synthesis
of White-light emitting carbon nano-onions (WCNOs). The physicochemical characterizations
confirm that the developed WCNOs were negatively charged (-50 mV) and sized ~15
nm, with abundant carboxyl and hydroxyl groups on their surface. The PL studies determine
the MCF blue, green and red fluorescence from the WCNO nanomaterials. The In vitro
and In vivo characterizations further confirmed the MCF from the CNOs. WCNOs were
further coated with Manganese oxide, to develop stimuli responsive glutathione biosensor.
Such nanocomposite was able to detect and image the GSH responsive MCF imaging
in both cells and animals. In conclusion, the developed WCNOs could be promising
nanomaterial for diverse biomedical applications.

1PS-285 Vishnu Revuri
Water Soluble Molybdneum Sulfide/Molybdneum Oxide (MoS 2/MoOx) Hybrid
Nanocomposite for Efficient Phothermal and Hypoxia Reducible Cancer Therapy
Vishnu Revuri, 김혜민1, 안정만1, 이용규1,† Korea National University of Transportation;
1
Department of Chemical and Biological Engineering, Korea National University
of Transportation
Current cancer therapy strategies are inefficient as they fail to acknowledge the importance
of tumor microenvironments (TME). Tumor hypoxia is a distinctive TME around solid
tumors, which is responsible for cancer proliferation and metastasis. They are also
responsible for inefficient radiotherapy and can also generate cancer drug resistance.
Here, we report the fabrication of water soluble molybdneum sulfide/molybdneum oxide
(MoS2/MoOx) hybrid nanocomposite for efficient phothermal and hypoxia reducible cancer
therapy. A novel snapfreeze-thaw method was opted for the synthesis of MoS2/MoOx
nanocomposite. The results show that the developed nanomaterials were able to generate
heat under NIR irradiation. We further confirmed the ability of MoS2/MoOx hybrid to
catalytically degrade the H2O2 and generate oxygen. Our studies conclude that the
developed hybrid nanomaterial can be beneficial for diverse biomedical applications.

1PS-286 Wilbin Xavier
Remission of Rheumatoid Arthritis Using Methotrexate Loaded Dextran Sulfate
Nanoparticle: A Theranostic Approach

be used as matrix for DMOG and TCN delivery, as well as in bone tissue engineering
applications. Reference: (1) Das et al., Colloids Surf. B: Biointerfaces, 170, 64 (2018).

1PS-289 강 철
Cellular Behaviours and Bioactive Molecules Release from Hyaluronate-based
Micro-patterned Gel
†

1

Dipankar Das, 강 철 , Janarthanan Gopinathan, 노인섭 서울과학기술대학교, 화공생명
1
공학과; 서울과학기술대학교
A pattern gel was designed using hyaluronate and 1,4-butanediol diglycidyl ether by
the micro-molding method. The cellular behavior of osteoblast cells on the pattern
gel in the presence and absence of DMOG and NaB was studied for its application
in bone regeneration. The micro-pattering of gel was obvious from SEM analysis. The
gel behavior of the cross-linked gel was examined by swelling study in distilled water
at 37 ℃. The HA-BDDGE gel releases DMOG in a sustained way for up to 7 days
in water at 37 ℃. The gel is biocompatible and the DMOG containing gel showed better
cell migration ability on the surface than NaB. The pattern gel with NaB or DMOG induced
cell clusters formation. The in vitro results designated that the pattern gel exposed
angiogenic and osteogenic responses with good ALP activity and enhanced HIF-1α,
and Runx2 levels. Hence, the HA-BDDGE gel could be employed in bone regeneration
application.

1PS-290 강한솔
Dual-Functional Cyclic Peptide on Mesoporous Silica Nanocarriers for Selective HER2
Targeting and Stimulus-Responsive Gatekeeping
강한솔, 이정훈, 오은택, 김하경, 박헌주, 김철희† 인하대학교
특정 sequence를 갖는 peptide는 암세포와 선택적 binding을 할 수 있다고 알려져 있으며,
이를 통해 약물전달체의 targeting ligand로 활용될 수 있다. 본 연구에서는 HER2 receptor가
발현되는 암세포를 선택적으로 targeting할 수 있으며, 동시에 자극에 의한 conformational
transformation을 통해 nanocarrier의 내부에 봉입된 약물의 방출을 조절할 수 있는
dual-functional cyclic peptide를 개발하였다. 이러한 peptide는 다공성 실리카 나노입자의
표면에 도입된 경우 봉입된 약물의 방출을 효과적으로 억제하는 것을 확인하였다. 여기에 암세포에
서 과발현된다고 알려진 glutathione을 넣어주면 cyclic 형태의 peptide가 linear형태로
transformation이 일어나 봉입된 약물이 선택적으로 조절방출되는 것을 확인하였다. 또한, 이러한
나노입자는 HER2 receptor가 발현되는 암세포를 specific targeting하여 선택적이고 향상된
항암치료효과를 나타낼 수 있다는 것을 in vitro 실험을 통해 확인하였다.

1PS-291 공혜연
Hydrated Conductive Hydrogel with Micropattern for C2C12 Myoblasts Differentiation

Wilbin Xavier, 허로운, 유동길, 박재형 Sungkyunkwan University
Rheumatoid arthritis (RA) is an autoimmune disease cause’s dysregulated inflammation
in the joints. Up to 1% of population affected by RA in industrialized countries. Although
the exact cause of RA is unknown, the articular inflammation is majorly contributed
by activated macrophages. Therefore targeting activated macrophages has been
considered as a promising strategy for RA treatment. We prepared methotrexate (MTX)
loaded dextran sulfate nanoparticles (DSNPs) for targeted delivery of MTX to inflamed
joints in RA. The physicochemical characterization of DSNPs was investigated using
various instruments. The DSNPs effectively accumulated in inflamed joints after systemic
administration into mice, implying their high targetability to RA tissues. As well as the
MTX-loaded DSNPs showed significantly improved therapeutic efficacy against mice
with collagen-induced arthritis (CIA). Overall, the DSNPs have a prominent potential
as a therapeutic agent for RA imaging and therapy.

공혜연, 윤병주, 홍혜진, 김세민, 고원건† 연세대학교
Hydrated conductive hydrogel that has uniform patterns is a promising approach for
tissue regeneration. Herein, we fabricated a hybrid hydrogel by incorporating PEDOT
and PSS within the micropatterned PEG hydrogel. This resultant hydrogel provides
electrical cues and topological cues simultaneously. It is necessary to immobilize peptides
on the hydrogel for the attachment of C2C12 myoblasts. The surface properties such
as pattern size, PEDOT particle formation and roughness were carried out through SEM,
AFM and conductivity was measured by 4-probe. We also demonstrated that the hydrogel
has good biocompatibility through Live/dead assay and MTT Assay. Cellular orientation
and cellular differentiation can be identified by staining with FITC-phalloidin and myogenic
differentiation markers, MHC and Troponin T respectively. Quantitative analysis of
differentiation was conducted by PCR. Overall results showed that this hydrogel has
chances for the further studies of tissue engineering.

1PS-287 강민정
Genetically Engineered Polypeptide-based Nanostructures for Theragnosis

1PS-292 김경주
Myogenic Differentiation of Adipose-derived Stem Cells through Coculture with C2C12
Myoblasts on Aligned Electrospun Nanofibrous Scaffold

†

1,†

강민정, 이재상, Aamna Basheer, 임동우 Department of Bionanotechnology, Hanyang
1
University; Department of BioNano Engineering and Bionanotechnology, Hanyang
University
Polymeric nanostructures for theragnosis were developed to simultaneously detect and
treat a disease. Especially, imaging and inhibition of neovascularization induced by
uncontrolled angiogenesis are of interest to treat various diseases. We report herein
the self-assembled nanostructures of genetically engineered fusion proteins, which
were composed of penta-helices for the formation of coiled-coils, elastin-based
polypeptide with stimuli-responsiveness for non-chromatographic purification tags and
membrane-receptor targeting peptides for anti-angiogenesis. Functional peptides of
the nanostructures were exposed to the aqueous environments, facilitating specific
molecular interactions against the receptors and inhibition of neovascularization, as
confirmed by enzyme-linked immunosorbent assay and fluorescence imaging via tubing
assay of human umbilical vein endothelial cells. Conclusively, these self-assembled
nanostructures would be potential as all-in-one theragnostic nanostructures.

1PS-288 강 철
Functionalized Hyaluronate-based Terpolymeric Hydrogel for Biomedical Applications
Dipankar Das, 강 철1, 노인섭1,† 서울과학기술대학교 화공생명공학과; 1서울과학기술대학교
A terpolymeric hydrogel was prepared by grafting of 2-hydroxyethyl acrylate onto
hyaluronate via free radical polymerization, and crosslinking using poly(ethylene glycol)
diacrylate. The developed terpolymer was characterized by diverse physio-chemical
analyses. The terpolymeric gel showed pH-dependent release of DMOG as a bioactive
molecule for osteogenesis and angiogenesis, and TCN as an antibiotic at 37 ℃. The
in vitro cell study results ascertained that the synthesized gel supported excellent MC3T3
cell adhesion, proliferation, and viability. The H&E, and MT staining results implied
that the terpolymeric gel itself delivers proper environment for the regeneration of
extracellular matrix and collagen after 3 weeks. Finally, the biocompatible gel could

†

김경주, 홍혜진, 노소영, 이경민, 고원건 연세대학교
For the regeneration of injured skeletal muscle tissue, adipose-derived stem cells (ADSCs)
have been studied because they have potential to be differentiated into myogenic lineage.
Topographically aligned scaffold is also an important cue to induce myogenesis of ADSCs
because it mimics the native structure of skeletal muscle tissue which is highly aligned.
In this study, we cocultured ADSCs and C2C12 myoblasts on aligned nanofiber scaffold.
This scaffold is fabricated by electrospinning poly(caprolactone) (PCL), which is
biocompatible material. Then, it is patterned with poly(ethylene glycol) (PEG) hydrogel
for easy handling and distinguishing cell seeding area. ASCs and C2C12s are blended
and seeded onto the scaffold, and then treated in differentiation media. This coculture
system integrated with topographical cues is expected to be potentially applied for
skeletal muscle tissue engineering.

1PS-293 김귀재
Development of Polyurethane Foam Dressing Containing Radiation Assisted Antimicrobial
Carbon Composite
김귀재, 고영광, 곽동민, 이혜영, 조동환, 박원호1, 권오형† 금오공과대학교; 1충남대학교
Development of advanced wound dressings that possess antimicrobial properties to
wound surface and absorb exudate to facilitate wound healing process is challenging
study. Most of foam dressings are made from polyurethane (PU). Because PU foams
contain a number of porous small pores that have the ability to pull exudate away
from the wound bed. In this study, we fabricated antimicrobial PU foams containing
silver nanoparticle-incorporated activated carbon particles. Then, the mechanical
property, moisture absorption properties, morphology and cell viability of the composite
foam were characterized. PU foams containing silver nanoparticles and activated carbon
showed significantly effective wound healing property compared to controls. It will provide
a crucial clue as a functional wound dressing material.
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1PS-295 김근희
Drug Delivery of Hydrogel Contact Lenses According to Tear Protein and Ionic
Functional Groups
김근희† (주)인터로조
The purpose of this study was to investigate the drug release characteristics of tear
protein component and ionic functional group at the physiological pH of tears. Hydrogel
contact lenses were prepared by mixing HEMA and an ionic functional group (-VP,
-NIPAAm) with a crosslinking agent EGDMA and initiator AIBN. The drug release behavior
was observed at the physiological pH (5.8~8.35) of tears. The drug release of the
ionic lens appeared to be the same as the increase and decrease of the water content
of the lens. Characteristically, the water content of the lens was highest in the albumin
solution, but cumulative drug release in the PBS solution was increased up to 7 times
over the entire release time. This implies that, during the collapse of the buffering action
to maintain normal range in tear to physiological pH change, the imbalance of tear
protein such as albumin and lysozyme may sensitize metabolism and drug delivery
between lenses do.

1PS-296 김동학
Remodeling of ePTFE Vascular Grafts Through Hep/SP-PLCL Coating
1

1,†

1

김동학, 정영미 , 김수현 고려대학교; 한국과학기술연구원
Vascular disease have still threaten human life until now. To overcome it, ePTFE vascular
grafts have been mainly used in clinics. However, in ePTFE vascular grafts, poor long-term
patency and restenosis may occur after bypass surgery and usually lead to implant
failure. Thus, remodeling of artificial vascular grafts by recruitment of vascular cells
is necessary through surface modification. Heparin and substance P were covalently
conjugated with Poly(l-lactide-co-ε-caprolactone) (Hep-PLCL and SP-PLCL) and they
were coated on the ePTFE surface. We conducted in vivo test to investigate whether
polymer coating induces remodeling of artificial vascular grafts.

1PS-297 김미래
Integrative Control of Mechanical and Degradation Properties of In situ Crosslinkable
Polyamine-based Hydrogels for Dual-mode Drug Release Kinetics
김미래, 차채녕† 울산과학기술원
Michael addition has been extensively utilized in recent years to fabricate hydrogels
for biomedical applications because of their ability to undergo reaction under physiological
conditions without the need of catalyst. In this study, mechanical properties and
degradation behavior of in situ crosslinkable hydrogels prepared from poly(ethylene
glycol) diacrylate (PEGDA) and polyethyleneimine (PEI) are explored. Varying the
concentrations of PEGDA and PEI, as well as the molecular weight of PEGDA, allow
for the control of mechanical properties in a wide range. In addition, the hydrogels
are all shown to undergo degradation due to the expedited hydrolysis of ester linkages
by the presence of unreacted amine groups on PEI. the PEGDA-PEI hydrogel display
a dual-mode drug release kinetics in which the drug release was governed by
swelling-controlled and degradation-controlled mechanisms in sequence, which
demonstrates the potential of this hydrogel system for drug delivery applications.

1PS-298 김민지
Sustained Release of Growth Factor from Leaf-Stacked Structure Microparticles for
Intervertebral Disc Regeneration
1

1

2

†

1

2

김민지, 이재훈 , 김준수 , 이진호 , 오세행 단국대학교; 경상대학교; 한남대학교
It has been reported that 80% of the human population experiences low back pain
at least once in their lifetime. Major cause of the low back pain is understood by
intervertebral disc degeneration (IDD) which caused by dehydration of nucleus pulposus.
The nucleus pulposus is consist of proteoglycan-rich extracellular matrix and nucleus
pulposus cells with chondrocytic phenotype. In recent years, human bone marrow
mesenchymal stem cells (hBMSCs) which can be differentiated in multi-lineage have
been widely adapted to reconstruct the nucleus pulposus and reduce IDD. In this study,
we fabricated a growth factor-loaded microparticle with leaf-stacked structure which
can allow sustained release of the growth factor. The hBMSCs were also seeded on
the microparticle for the effective treatment of IDD. The growth factor release behavior,
chondrogenic differentiation of the hBMSCs, and intervertebral disc regeneration using
beagle dog animal model were investigated.

1PS-299 김민희
Correlation Between Adhesion Property and Cross-linking Density of Poly(γ-glutamic
acid)/Catechol Hydrogel Cross-linked by Horseradish Peroxidase
김민희, 박원호1,† 충남대학교 공과대학; 1충남대학교
폴리감마글루탐산은 청국장이나 나토의 점액성 물질로, 미생물에 의해 생산되는 L-glutamic
acid가 아마이드 결합으로 연결된 폴리펩타이드의 일종이다. 지금까지 Natrialba aegyptiaca,
Bacillus anthracis, Bacillus mesentericus 등의 균주에 의해 우수한 수분 흡수력, 보습력
및 피부적합성을 가지며 히알루론산을 분해하는 효소인 히알루로니다제(hyaluronidase)의 활성
을 저해하여 염증을 완화시켜 기능성 화장품 소재나 히알루론산 대체재로의 적용을 위한 연구가
진행 중이다. 본 연구에서는 폴리감마글루탐산의 상처봉합용 조직접착제로의 적용 가능성을
확인하기 위해 폴리감마글루탐산 고분자에 습윤환경에서의 우수한 접착성과 생체적합성을 가지
는 카테콜기를 EDC/NHS 커플링 반응을 통해 도입하였다. 또한, HRP/H2O2에 의한 수화젤의
형성거동을 분석하였으며 수화젤의 카테콜 산화에 의한 가교밀도와 접착강도와의 상관관계를
살펴보았다.

1PS-300 김세현
Effect of Ultrasound Stimulation on In Vivo Bone Regeneration of Mesenchymal Stem

90 제 43 권 2호

Cell-loaded Alginate/Hyaluronic Acid Hybrid Hydrogels
1
1
†
1
김세현, 김호용 , 오세행 , 이진호 한남대학교; 단국대학교
Recovery of bone fractures is known to progress through various stages of bone
regeneration. Ultrasound is known as a treatment device that can help restore bone
fractures. In our previous study, injectable alginate (ALG)/hyaluronic acid (HA) hybrid
hydrogels with time-dependent sol-gel transition showed the positive bone regeneration
behavior. In this study, human bone marrow-derived mesenchymal stem cells
(hMSC)-loaded hydrogels with different ALG/HA ratio (10/0, 9/1 and 8/2) were injected
into the skull bone defect of SD rat, and were stimulated with pulsed ultrasound to
investigate the effect of bone regeneration on the ultrasound stimulation. Bone
regeneration behaviors were analyzed by micro-CT and Masson’s trichrome staining
at 4, 8 weeks after surgery. Our results suggest that bone regeneration was high in
the ALG/HA (8/2) group and was highly dependent by the applied ultrasound stimulation.

1PS-301 김세현
Effect of Ultrasound Stimulation on In Vitro Differentiation of Mesenchymal Stem Cells
Loaded in Alginate/Hyaluronic Acid Hybrid Hydrogels
김세현, 김호용1, 오세행1, 이진호† 한남대학교; 1단국대학교
Ultrasound is described as an acoustic pressure wave that can transfer mechanical
energy into tissue and cause biochemical events that are beneficial to the cell. In our
previous study, injectable alginate (ALG)/hyaluronic acid (HA) hybrid hydrogels with
time-dependent sol-gel transition showed the positive bone regeneration behavior.
In this study, human bone marrow-derived mesenchymal stem cell (hMSC)-loaded
ALG/HA hydrogels with different ALG/HA ratio (10/0, 9/1 and 8/2) were subjected to
pulsed ultrasound stimulation. ALP and qRT-PCR analyses showed that hMSCs showed
increased cell proliferation (DNA content) with increasing HA content in the hydrogel.
The ultrasound-stimulated hydrogel groups showed more enhanced differentiation of
the hMSC into chondrocyte (Type II collagen) and osteoblast (Osteopontin) than the
hydrogel groups without ultrasound stimulation.

1PS-302 김은우
Dual Ionic and Photo-crosslinked Alginate Hydrogel
김은우, 김민희, 박원호† 충남대학교
알긴산은 해양 갈조류에서 추출된 선형 다당류로, 알긴산의 카복실기는 2가 양이온인 Ca2+과
이온 결합을 통해 솔-젤 전이가 일어난다. 간단하고 빠르게 솔-젤 전이가 가능한 알긴산은
우수한 생체적합성과 생분해 특성으로 인해 조직공학용 지지체, 약물전달 시스템 등 생체재료
전반에 걸쳐 다양하게 응용되고 있으나, 생리학적 환경에서 이온교환 반응으로 인해 이온결합이
해리되면서 젤의 형태안정성이 낮은 단점이 있다. 따라서, 본 연구에서는 이온결합능이 있는
알긴산에 광조사에 의한 공유결합이 가능한 페놀기를 도입하였다. 페놀기가 도입된 알긴산에
광개시제로 리보플라빈을 첨가하고 페놀기 간 광가교를 통해 알지네이트 수화젤의 형태안정성을
향상시키고자 하였다. 도입된 페놀기의 치환도 및 리보플라빈과 고분자 농도에 따른 젤화거동을
관찰하였으며 그 특성을 분석하여 조직공학 분야로의 적용을 위한 3D 바이오프린팅 재료로의
적용가능성을 살펴보았다.

1PS-303 김지흥
Catechol-Functionalized Polyaspartamide Hydrogels Embedded with Silver Nanoparticles
for Antimicrobial Properties
김지흥†, 문종렬, Milene Tan1, Katharina M. Fromm1 성균관대학교; 1University of Fribourg,
Switzerland
The increased use of medical devices combined with the emergence of new multi-drug
resistant bacteria has focused the research on biomaterials-related infections.
Nano-particulate silver has been proven to be highly effective against bacterial infections
even at low concentration (0.1-10 ppm). In this study, polyaspartamide-based hydrogels
were synthesized by boron-catechol coordination followed by incorporation of AgNPs
into the materials. Free catechol moieties were exploited to produce AgNPs. TEM analyses
displayed AgNPs with a majority size of less than 20 nm with minimum aggregation,
attesting of the role of hydrogels to act as efficient template for the production of dispersed
particles. Release kinetics studies were performed in DMEM medium, showing a slow
release over a long time-period. Finally, the MIC and MBC were determined to demonstrate
a bacteriostatic and bactericidal effect against S. aureus and E. coli.

1PS-305 김충구
Controlled Anti-Cancer Drug Release from Porous Alginate Ferrogel by Magnetic
Stimulation
†

김충구, 이근용 한양대학교 생명공학과
Stimuli-responsive hydrogels have been widely exploited as a drug delivery system.
Hydrogel, especially responding to the magnetic field as a stimulus factor, is called
ferrogel and has been utilized to control the release behavior of drug loaded in the
gel under the magnetic stimulation. Biocompatible polysaccharide can be a good
candidate material for ferrogel fabrication. However, its deformation degree is very small
due to the limited porosity of the ferrogel. We thus incorporated gelatin microspheres
into alginate ferrogel and increased the temperature to remove the microspheres, which
resulted in the enhanced porosity. Doxorubicin was chosen as a model drug and its
release from alginate ferrogel with different porosity was monitored in vitro. The therapeutic
efficacy was also evaluated using a tumor-bearing mouse model. Porous alginate ferrogel
that can release therapeutic drug in a controlled manner under magnetic stimulation
may be useful in many biomedical applications.
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고분자합성
2PS-1 문휘현
External Stimuli-free Self-healing Property of Polymer Gels based on Terpyridinemetal Interaction
†

문휘현, 송창식 , 김태우 성균관대학교
Self-healing system has been widely studied by many researchers because of their
potential usages in various medical, display, drug delivery systems and so on. Therefore,
various polymers have been designed and synthesized, which can be reversibly
assembled and disassembled via covalent and noncovalent bonds. Here, we fabricated
a self-healing gel system without external stimuli. Copolymers from norbornene-based
monomers were prepared through the ring opening metathesis polymerization (ROMP),
2+
2+
2+
and then supramolecular gels were fabricated by metal (Ni , Co , Fe ) -ligand
interactions. These gels showed self-healing properties within a few minutes after cutting
without any other additional external stimuli. Supramolecular gels were able to be
3+
disassembled by ceric ammonium nitrate (CAN) which can oxidize Fe , which cannot
bind to the terpyridine ligand. Also, the photoactive properties of the supramolecular
gel were observed through benzylamine photo-oxidative coupling reaction.

2PS-2 박민주
Integrating Biomass Upgrading and H 2 Production with Bimetallic Multilayer Electrode
박민주, 김병수1,† UNIST; 1연세대학교
In conventional water splitting reaction, huge energy is required to overcome high energy
barrier for sluggish anodic O2 evolution reaction (OER). Herein, we introduce oxidative
biomass upgrading reaction by oxidation of 5-hydroxymethylfurfural (HMF) into
2,5-furandicarboxylic acid (FDCA) instead of OER in water splitting reaction. Electrocatalytic
electrode for HMF oxidation is synthesized by adjusting the assembly sequence of
Layer-by-Layer (LbL) films composed of the Au and Pd nanoparticles (NPs) and graphene
oxide (GO) nanosheets. In case of co-assembled bimetallic LbL structure of
(GO/Au/GO/Pd)n, both electrocatalytic activity and conversion of HMF is significantly
higher than that of respective monometallic LbL electrode ((GO/Au)n and (GO/Pd)n).
These findings show that the electrocatalytic activity can be highly tunable by the
combination of metal NPs in the LbL structure, and bimetallic system represents excellent
performance due to synergistic effects.

2PS-3 송유나
Photoinduced Electron Transfer-reversible Addition-fragmentation Chain Transfer
(PET-RAFT) by Using Purely Organic Photoredox Catalysts in the Presence of Oxygen

the microstructure of GO LC under various shear condition and correlate it with rheological
properties employing extensive Rheo-small angle X-ray scattering (Rheo-SAXS).
Rheo-SAXS enables a simultaneous investigation of structure-property of GO suspension,
providing more detailed information such as LC deformation under shear. We believe
that this study can widen the fundamental understandings towards GO suspensions
under shear and suggest processing conditions for GO based applications.

2PS-6 조하령
Spontaneous Capillary Breakup of Suspended Gradient Polymer Stripes into Spatially
Ordered Dot Arrays
조하령, 변명환1,† 계명대학교; 1계명대학교 신소재공학과
We describe the experimental study on the spontaneous capillary instability of gradient
concentric poly(methyl methacrylate) (PMMA) rings beneath the continuous polystyrene
(PS) film. Upon chemical annealing using selective solvent vapor only for PMMA, the
PMMA rings were transformed into small dots beneath the continuous PS film via capillary
force driven rupture. Dimensional features of the PMMA dots strongly depended upon
the initial width of the PMMA microscopic rings. Repeatedly, such this concentric ring
geometry triggered a competition between the phase correlation of neighboring rings
and the kinetically favorable wavelength, thus leading to the formation of an intriguing,
recursive surface sub-patterns. This frustrated pattern formation behavior was elucidated
by a scaling analysis.

기능성 고분자
2PS-7 김다름
Chemical and Physical Ques of Polymers to Stimulate Cell Activity as the Substrates
김다름, 양성윤† 충남대학교
Researchers in biomaterials have tried to solve the questions about cell activities for
many decades. However, some important and clinically meaningful informations such
as motility of cancer cells and neuron's activity are still not known well. Because, many
obstacles are not solved yet, for example, even in vitro culturing of neuronal cell itself
is challenging. Since our lab has many experience in polymer thin film coating, we
have tested our previously defined as cell-adhesive and non-toxic films for neuronal
cell culture. Some of the films showed the potential to be a good neuronal cell growth
substrate. These films are mostly comprised of the polyelectrolytes that possess chemical
functional groups which can be chemically modified by the further reaction. We used
some micro-patterning and micro-structures on the coating to stimulate neuronal cells
and/or cancer cells for growth and movement, which we will report in this presentation.

†

송유나, 김영무, 유창훈, Varun Kumar Singh, 권민상 울산과학기술원
Reversible addition-fragmentation chain transfer(RAFT) 중합은 반응 시간에 따른 중합도와
분자량을 제어할 수 있으며, 단일한 분자량 분포를 얻을 수 있는 리빙 라디칼 중합의 대표적인
방법이다. 최근에는 광산화-환원 촉매를 이용한 photoinduced electron transfer(PET)-RAFT
중합을 통해 산소 저항성의 가능성도 보여주었다. 현재 산소 저항성을 보이는 대부분의
PET-RAFT 중합은 전이 금속 기반 촉매(예: Ir(ppy)3, Ru(bpy)3Cl2, 등)를 사용하는데, 반응
후 잔류하는 전이 금속 제거를 위해 정제 과정을 거쳐야 한다는 단점이 있다. 이를 해결하기
위해 최근에는 순수 유기물 광촉매(예: Eosin Y, Fluorescein 등)가 연구되고 있지만, 이 경우에는
추가적인 환원제가 있어야만 산소 저항성을 보인다. 이 연구에서, 본 연구팀은 가시광 영역에서
광 흡수를 가지는 순수 유기물 광촉매를 발굴하였고, 이를 통해 추가적인 환원제 없이 충분한
산소 저항성을 가지는 PET-RAFT 중합에 성공하였다.

2PS-4 이수현
Poly(arylene ether)s with Trifluoromethyl groups: The Effect of the Trifluoromethyl
Pendent Group in the Poly(biphenylene oxide)s
이수현, 정임식1,†, 정록암, 이희승† KAIST; 1한국생명공학연구원
Poly(arylene ether)s have been widely used as engineering thermoplastics due to their
good mechanical properties, high thermal stability, and excellent resistance to hydrolysis
and oxidation reaction. Also, fluorine-containing polymers are of considerable interest
for optical and electronic applications owing to their low refractive index, optical loss,
dielectric constant, surface energy, moisture absorption, and good thermal and chemical
stability. In the study, we prepared new aromatic polymers with low refractive indices
as well as high temperature resistances. The new polymers, poly(biphenylene oxide)s
containing two pendent trifluoromethyl groups, were synthesized from AB-type monomers,
4’-hydroxy-4-fluoro-3,5-bis(trifluoromethyl)biphenyl. The resulting polymers are
amorphous, and showed good physical properties. Details of the synthesis and properties
of the polymer and the effect of the trifluoromethyl pendent groups will be presented.

고분자구조 및 물성
2PS-5 심율희
Microscopic Structure Analysis of Graphene Oxide Liquid Crystals under Shear
심율희, 김소연† 울산과학기술원
Graphene oxide (GO) can be easily dispersed in water and form nematic liquid crystals
(LC) and GO LC has been actively used in solution processing of high performance
graphene-based fibers. In these applications, high shear stress is necessarily exerted
to GO suspension, which affects the structure and alignment of GO and thus resulting
properties. However, the detailed characterization of microstructure and property of
GO under shear is difficult to probe and thus remain challenged. Here, we examine

2PS-8 김수현
Enhanced Fluorescent Signal of a TNT-sensing Microbead by Controlling Surface
Charge
김수현, 김현지, 천교, 차채녕1, 이강석1, 이성국1, 노현지1, 김영균, 이원목2, 이현정† 국민대학교;
1
2
울산과학기술원; 세종대학교
Poly(2-hydroxyethyl methacrylate) (poly(HEMA))-based hydrogle beads were used as
a platform for microbial-based biosensor for detection to trinitrotoluene (TNT) by loading
a green fluorescent protein (GFP)-producing Escherichia coli(E. coli). In order to enhance
cell affinity for performance of the sensor, 2-(methacryloyloxy) ethyl trimethylammonium
chloride (MAETC) as a cationic monomer was modified using different ratio of MAETC
to HEMA. The poly(HEMA-MAETC) hydrogel beads were successfully fabricated via
a novel electro-spray using photo-polymerization method in one-step. These charge
controlled beads by MAETC composition indicated 9 times improved cell affinity by
electrical interaction between charged beads and bacteria compared to that of
poly(HEMA). As a result, maximum 5 times enhanced fluorescence intensity was observed
at the poly(HEMA-MAETC) (70 mol% MAETC) bead compared with poly(HEMA) bead
after exposure to TNT, indicating enhanced performance as a biosensor to TNT.

2PS-9 김영화
SERS-Active Microgels containing Highly-Concentrated Gold Nanoparticles
김영화, 이상민, 김동재, 김신현† 한국과학기술원
Surface-enhanced Raman scattering (SERS) can give enhanced Raman signals through
adsorbing target molecules on the surface of metal nanostructures with strong
electromagnetic fields. However, it is difficult to deposit target molecules without pretreatment steps. In this research, we introduce SERS-active microgels containing
highly-concentrated gold nanoparticles. We prepare water-in-oil-in-water double
emulsion drops by counter-flow-microfluidics. The core of the drops contains gold
nanoparticles and hydrogel precursors. As imposing positive osmotic pressure on the
drops, the water in the core flows out and the concentration of gold nanoparticles
increases by a factor of 10-40. Finally, the highly-concentrated gold nanoparticles
are trapped through gelation of the core under UV. The microgel system working as
a molecular sieve provides molecular selectivity. Well-distributed gold nanoparticles
with high concentration provide signal enhancement and reproducibility.

2PS-10 김인혜
Peroxisome-targeted Supramolecular Nanoprobes Assembled with Pyrene-labelled
Peptide Amphiphiles
1

1

2,†

1

김인혜, 방우영, 김수용, 진선미, 현주용 , 한은희 , 이은지 충남대학교; 한국기초과학지원
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연구원; 2광주과학기술원
Despite the key metabolic functions of peroxisomes such as lipid synthesis and fatty
acid oxidation and their relevance to genetically inherited diseases and peroxisomal
enzyme deficiency, the importance of peroxisome as a therapeutic target has been
underestimated due to its misconceptions of ancillary or redundant functions. Here,
we present supramolecular nanostructured probes based on the self-assembly of peptide
amphiphiles (PAs) with peroxisome-targeting ability in cells. The PA was designed to
include a peroxisome-targeting tripeptide terminating with carboxylate group and a
fluorescent dye at C- and N-terminal, respectively. Resultantly, the presence of the
SKL-appended carboxyl group, the extent of α-helical propensity of the peptide block,
and the fibrillar morphology of nanoassemblies affected the targeting efficiency of the
supramolecular nanoprobe. This work provides important insights in designing organelletargeting nanoparticles for the next-generation nanomedicines.

2PS-11 김지현
이산화탄소 분리를 위한 POSS-PEG 합성 및 복합막 제조와 기체투과특성평가
김지현, 조진우, 임광섭, 남상용† 경상대학교
최근 전 세계적으로 지구온난화 및 기후변화에 대응할 기술에 대한 관심이 증가하고 있다.
그에 따라 이산화탄소 분리기술에 관한 연구가 활발하게 이루어지고 있으며 그 중 특히 분리막을
이용한 이산화탄소 분리는 타 방식에 비해 다양한 장점으로 광범위하게 연구되고 있다. 본
연구에서는 고투과성을 지닌 Polyhedral oligomeric silsesquioxane(POSS)과 고선택성을
지닌 Poly(ethylene glycol)으로 이산화탄소 포집에 우수한 성능을 나타내는 POSS-PEG를
합성하고 특성평가하는 것에 중점을 두었다. 1H-NMR스펙트럼과 FT-IR 스펙트럼을 활용하여
합성의 유무를 확인하였고 PAN지지체에 코팅하는 방식으로 복합막을 제조하였다. 기체특성평가
를 실시하기 위해 기체투과에 필요한 실험모듈을 제작하였고 이산화탄소 투과특성을 평가하였다.

2PS-12 김현지
Fabrication of Core/shell Type Hybrogel Bead for Bio-sensors
1

1

1

1

†

1

김현지, 김수현, 천교, 차채녕 , 이강석 , 이성국 , 김경철 , 이현정 국민대학교; 울산과학기술원
The hydrogels have been extensively investigated in tissue engineering, biosensor and
so on due to their hydrophilic and biocompatible properties. Moreover, the core/shell
type hydrogel beads have advantages such as encapsulation of specific materials,
easy control of shell, and tuning of functional characterization for application in various
bio-fields. In this work, It was described recent studies of the alginate/chitosan,
alginate/((2-hydrocyethyl methacrylate)(HEMA)+(2-methacryloyloxy) ethyl trimethylammonium
chloride)(MAETC)), (HEMA+MAETC)/alginate, HEMA/(HEMA+MAETC) as core/shell type
hydrogel beads. These beads were fabricated by using dip-coating methods with
electrostatic attration or electro-spraying methods with photo-polymerization. And their
mechanical properties and swelling behavior were surveyed. Among them, the
HEMA/(HEMA+MAETC) hydrogel beads are expected to be effectively applied to future
biotechnology.

2PS-13 민현정
Crosslinking of Poly(2,6-dimethylphenylene oxide) Cation Exchange Membranes by
Epoxy Group-containing Agents
민현정, 이경한1, 김광제†, 소원욱, 황택성2 한국화학연구원; 1시온텍; 2충남대학교
Cation exchange membranes are used in related industries such as capacitive deionization
(CDI), electrodialysis, fuel cells. In order to improve the mechanical properties and
chemical durability of poly(2,6-dimethylphenylene oxide) (PPO) cation exchange
membranes which can be used for CDI water treatment, they were crosslinked. BADGE,
resorcinol diglycidyl ether, tris(2,3-epoxypropyl) isocyanurate and tris(4-hydroxyphenyl)
methane triglycidyl ether were used as crosslinking agent. The properties such as ion
exchange capacity, electrical resistance, water uptake of PPO cation exchange membrane
were measured and analyzed according to contents of crosslinking agents. In addition,
solubility in organic solvents and CDI performance before and after crosslinking were
investigated. The mechanical properties and the chemical durability of used membranes
could be improved without sacrificing the electrochemical properties of membrane within
a certain degree of crosslinking.

2PS-14 백소연
Micropatterned Pyramidal Ionic Gels for Broad-Range Pressure Sensing with High
Sensitivity
백소연, 이승원, 박철민† 연세대학교
The development of pressure sensors that are effective over a broad range of pressures
is crucial for the future development of electronic skin applicable to the detection of
a wide pressure range from acoustic wave to dynamic human motion. Here, we present
flexible capacitive pressure sensors that incorporate micropatterned pyramidal ionic
gels to enable ultrasensitive pressure detection. Since high-dielectric-constant ionic
gels were employed as constituent sensing materials, an unprecedented sensitivity
of 41 kPa–1 in the low-pressure regime of＜400 Pa could be realized in the context
of a metal–insulator–metal platform. This broad range capacitive pressure sensor allows
for the efficient detection of pressure from a variety of sources, including sound waves,
jugular venous pulses, radial artery pulses, and human finger touch. This platform offers
a simple, robust approach to low-cost, scalable device design, enabling practical
applications of electronic skin.

2PS-15 비자야일렉시미
Organic/Inorganic Hybrid Composite Membranes based on Quaternized Poly
(2,6-dimethyl-1,4-phenylene oxide)/Quaternary Ammonium Functionalized Polyhedral
Oligomeric Silsequioxane (QPPO/QPOSS) for Alkaline Fuel Cell Applications
비자야일렉시미, 남상용† 경상대학교
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A series of novel anion exchange membranes based on organic-inorganic hybrid
composites were prepared by incorporating quaternary ammonium functionalized
polyhedral oligomeric silsequioxane (QPOSS) into quaternized poly(2,6-dimethyl-1,4phenylene oxide) (QPPO). QPOSS was synthesized from octaammonium POSS (OPOSS)
using epoxide ring opening polymerization with glycidyltrimethylammoniumchloride and
the chemical modification was confirmed by structural analysis. The QPOSS nano particles
impart additional ion conducting groups and reinforcing the membrane in molecular
level. The mechanical and thermal stability were also investigated. Moreover, the
membranes were tested for water uptake, ion exchange capacity (IEC) and hydroxyl
conductivity with respect to alkaline fuel cell application. The experimental results confirm
that addition of QPOSS has the propensity to improve the performance of the anion
exchange membrane significantly.

2PS-16 서윤지
Tactile Sensor with Patterned Ionic Gel
서윤지, 이희은, 김재경, 윤현식†, 이혜민 서울과학기술대학교
Wearable electronics and robotics are attracting attention as health concerns grow.
Most devices consist of a power source, an actuator, and a sensor. Among these,
we have studied tactile sensors that detect signals. The advantages of ionic gels are
that they are flexible, biocompatible, and conductive, and thus can be used in wearable
devices. However, since conventional ionic gels are produced in water environment,
the modulus is so small that it is difficult to make various shapes with micro size. In
this work, we present how to make an ionic gel without water and make various
microstructures. Furthermore, we showed the possibility that the ionic gel could be
used as a tactile sensor.

2PS-17 신이슬
Polymer Composition Effects upon the Antifouling and Surface Lubrication of MusselInspired Triblock Copolymers
신이슬, 김병수† 울산과학기술원
Poly(ethylene glycol) (PEG) has attracted much attention with its water solubility,
biocompatibility, and antifouling effect. However, the lack of functional group within
PEG requires modification for further applications. The catechol group, a key element
of adhesive property of mussel renders a versatile method to modification of material
surfaces. In this study, we polymerized acetonide-protected catechol functionalized
glycerol monomer (CAG) using PEG as macroinitiator via anionic ring opening
polymerization. A series of catechol functionalized PEG with various molecular weights
and catechol contents were synthesized in a controlled manner. The catechol moieties
enhance the binding ability of triblock copolymers on the substrate while PEG can
inhibit the unspecific binding of biomolecules. We anticipate that this catechol
functionalized triblock copolymers will be used in various applications as an antifouling
polymer in biomedical fields.

2PS-18 이지은
Multi-Functionalizable Porous Amine-Reactive Film based on Poly(pentafluorophenyl
acrylate) for Antifouling and Antibacterial Surface
1

2

†

1

이지은, 류진, 김준원, 장영선 , 김병기, 우상혁 , 차국헌 서울대학교; Georgia Institute
2
of Technology; 중앙대학교
We report a simple strategy to design porous amine reactive films using poly
(pentafluorophenyl acrylate) (PPFPA), with the goal of surface modification that can
prevent biofouling and show bactericidal activity in a single platform. The PFP ester
group of the designed film is highly reactive toward primary amines, which allows
introduction of functionalities into the films via facile post-modification under mild
conditions. Antifouling and antibacterial films were created through sequential treatments
with amine-PDMS and dopamine for silver nanoparticles (Ag NPs) formation and lubricant
impregnation. PDMS moiety, which showed good compatibility of silicone oil lubricant,
significantly inhibited biofilm formation. Simultaneously, Ag NPs formed by reduction
of catechol groups exhibited excellent bactericidal properties against E. Coli. The
approach reported in this work demonstrates the potential ability of porous amine reactive
film as a promising candidate for biomedical applications.

2PS-19 전서영
Electrochemical Performance of PEDOT- co-PFPT Copolymer based Anode for all
Solid Polymer Battery
전서영, 이정민, 조남주† 부산대학교
When lithium secondary battery on high power for electric car and energy storage
device is used, the reduction of available energy is a problem. This problem influences
cell life, stability and energy efficiency. To solve the problem, a completely new type
of lithium secondary battery to clear the interfacial resistance between electrode and
electrolyte was introduced. In this study, polythiophene (PTh) derivatives were used
for an anode. For this, we intended to introduce push-pull structure. The poly(3-(3fluoro-4-methylhydroxyphenyl)thiophene) (PFPT) with electron withdrawing group (EWG)
and poly(3,4-ethylenedioxythiophene) (PEDOT) with electron donating group (EDG) are
copolymerized to make the push-pull structure. It is expected that the low doping stability
and electric conductivity problem can be solved by using PEDOT-co-PFPT copolymer.
And the characterization of PEDOT-co-PFPT based anode was done by FR-IR, XPS,
impedance analyzer, linear seep voltammetry and cyclic voltammetry.

2PS-20 정지혜
복합막 적용을 위한 전기방사 폴리벤즈이미다졸 지지체 제조 및 특성평가
1

†

1

정지혜, 김지훈 , 고태호, 임광섭, 남상용 경상대학교; 한양대학교
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폴리벤즈이미다졸(PBI)는 현재 상용 고분자들 중에서 가장 내열성이 좋은 이종고리화합물이다.
우수한 기계적, 화학적 물성 때문에 해당 고분자는 나노공학, 전기공학, 광학, 재료공학과 같은
분야 외에도 쓰임새가 다양하다. 특히나 PBI의 경우, 고온에서도 잘 견딜 수 있어 안정성이
우수하고, 또한 이를 전기방사를 이용하여 나노 섬유로 제조함으로써 섬유의 구성이 매우 조밀하게
짜일 수 있다. 그로 인하여, 단위부피 당 표면적이 크게 상승하기 때문에 피부 접촉 면적이
넓어져 우수하다는 장점이 있다. 본 연구는 폴리벤즈이미다졸 지지체를 제조하기 위하여 전기방사
를 이용하였고다. PBI 방사 용액의 용매로서 DMAc를 사용하였고, LiCl은 안정제로써 사용하였다.
또한 다양한 전기 방사의 조건을 변화시킴에 따라 나타나는 모폴로지를 관찰하고자 하였다.
나노 섬유의 화학 구조와 성분은 Fourier transform infrared(FTIR) spectroscopy와 Differential
scanning calorimetry(DSC)를 통해 확인하였다. 전기 방사 섬유의 모폴로지는 scanning
electron microscopy(SEM)을 통해 확인하였다.

2PS-21 조아라
Study of Targeted Drug Delivery System to Human Cervical Cancer Cells Using Folic
Acid Conjugated Hydrogels Containing Magnetite Nanoparticles
1

1

†

1

조아라, 김하늘 , 윤진환 , 정진웅 동아대학교; 부산대학교
Targeted drug delivery systems have received attention as a specific and effective
chemotherapy. Notably, The use of nanoparticles as a drug delivery system has the
potential to improve the specificity of anticancer drugs. In this study, we developed
hydrogel nanoparticles that respond to temperature and magnetic field using folic acid
(FA) as an external ligand. FA specifically binds to GP38 receptor on human cervical
cancer cells. We observed higher cellular uptake of nanoparticles in human cervical
cancer cells compared to human breast cancer and human fibroblast cells. When the
nanoparticles loaded with doxorubicin were treated on human cervical cancer cells,
we observed apoptosis of human cervical cancer cells in a time and dose dependent
manner. Moreover, drug release was controlled by temperature and magnetic force.
In conclusion, our results demonstrated that FA conjugated nanoparticles have potential
as a carrier for specific drug delivery tool for anti-cancer therapies.

2PS-22 최유진
Stimuli-Responsive Light Shutter Based on the Liquid Crystal Physical Gels
최유진, 정광운† 전북대학교
For the fabrication of rewritable electro-optic devices, we presented liquid crystal physical
gels (LCPG) by constructing a well-defined hierarchical superstructure of a disc-shaped
macrogelator (B3AZ) in a host nematic (N) LC medium. The programmed B3AZ macrogelator
in the NLC medium built up three-dimensional networks not only by hydrogen-bonding
between BTA cores but also by nanophase separations between B3AZs and NLCs.
On the basis of the anisotropic optical properties of LCPGs, it was realized that a light
scattering state of B3AZ LCPGs can be switched to a transmittance state under a fairly
low driving voltage (22 V) compared with those of polymer-based systems. Furthermore,
the B3AZ LCPGs can be remote-controlled by utilizing the trans–cis photoisomerization
of the azobenzene moieties in the LCPGs. This work was supported by the BRL, BK21
Plus program, Mid-Career Researcher Program (2016R1A2B2011041), and Global Ph.
D. Fellowship Program (NRF-2016H1A2A1907561).

2PS-23 한나라
Mg/Al-Layered Double Hydroxide Oxidants for Various Applications
한나라, 김상헌, 최원산† 한밭대학교
Nanomaterials like graphite and carbon nanotube can be intentionally oxidized for various
purposes and applications. Various organics and metals are also oxidized to tune their
electronic structure, modify their surface chemistry, and create new functionalities.
Unfortunately, however, most oxidation methods use toxic chemicals and high energyconsumption processes, which are harmful to the environment and humans. Herein,
we examined the possibility of replacing existing oxidation methods with the newly
synthesized layered double hydroxide (LDH) approach.

2PS-24 한호성
DLP 3D Printing of Polyacrylate/Polyaniline/Graphene Nanocomposite
†

한호성, 조성훈 영남대학교
This research relates to a method of uniformly dispersing polyaniline nanofibers (PANI
NFs) and graphene sheets in a polyacrylate resin solution for optimizing the conductive
solution suitable for 3D printing. The polyacrylate composite solution employing the
PANI NFs and graphenes was printed well with various shapes and shapes through
the 3D printing technology of digital light processing (DLP) technology. In addition,
the electrical properties of the printed sculptures have been investigated using 4 point
probe measurement system. The printed sculpture containing the PANI NFs and graphene
-9
7
sheets exhibited the improved electrical conductivity (4.00×10 S/cm) up to 10 times
-16
higher than the pure polyacrylate (1.1×10 S/cm).

2PS-25 황은별
Acid-degradable Polymeric Micelles with Novel Hydrophobic Glycidol Derivative for
Drug Delivery
황은별, 김병수1,† UNIST; 1연세대학교
Poly(ethylene glycol) (PEG) is biocompatible polymer used in cosmetic, and medical
applications. PEG has various advantages, such as superior biocompatibility, low
immunogenicity, and low toxicity. In this study, a novel hydrophobic epoxide monomer,
tetrahydrofuranyl glycidyl ether (TFGE) was introduced, it could give biocompatible
PEG-based amphiphilic block copolymer by anionic ring-opening polymerization (AROP).
The amphiphilic copolymer with TFGE moieties makes stable micelle in aqueous solution.
In addition to, the micelles with TFGE moieties, especially, have acetal group for acid
degradation, therefore it would release drugs to target acidic tumor cells. The chemical

structure of TFGE and PEG-b-PTFGE is confirmed using various NMR technique, mass
spectrometry and GPC. In addition to, the behavior of PEG-b-PTFGE in aqueous solution
is confirmed using pyrene fluorescence measurements and CMC studies.

고분자가공/복합재료
2PS-26 이종은
Development of MA- g-PLA Using Radical Initiator by Continuous Process and
Miscibility Improvement of PLA/PA11 Blends
†

이종은, 남병욱 한국기술교육대학교
Polylactic acid (PLA) is an eco-friendly resin made from natural resources such as
corn and is well known to be a biodegradable and recyclable. However, it has drawbacks
such as low impact strength, and low heat deflection temperature. In this study, polyamide
11 (PA11) which has high performance was blended with PLA in order to overcome
those low properties. At this point, a compatibilizer for improving compatibility with
PA11 was required, and MA-g-PLA was prepared by graft polymerization with maleic
anhydride using a radical initiator. H-NMR (H-Nuclear Magnetic Resonance) analysis
was performed to determine whether the prepared compatibilizer was grafted. The
molecular weight of grafted polymer was measured by GPC (Gel Permeation
Chromatography) and the graft yield was analyzed using a back titration method. In
addition, UTM (Universal Testing Machine) and IZOD impact strength tester were used
to measure the mechanical properties.

2PS-27 채수빈
Study on the Intermolecular Interaction Between N-Heterocyclic Carbene and
Graphene
채수빈, 윤현석1,† 전남대학교 대학원 고분자공학과; 1전남대학교 대학원 고분자공학과/
전남대학교 고분자융합소재공학부
We synthesized a new N-heterocylic carbene (NHC) and then conducted an in-depth
study on how the carbene reacts with graphene. Theoretically, density functional theory
was used to calculated the intermolecular interaction between the NHC and graphene.
Experimentally, we have tried to physically exfoliate the graphene sheets with the NHC
in an organic solvent. Then, various instrumental analyses such as Raman, ultravioletvisible, and fluorescence spectroscopies were employed to characterize the NHC/
graphene ensembles. It is believed that the NHC/graphene ensembles can be used
as functional materials for various applications.

분자전자 부문위원회
2PS-28 고지영
Doping Effect on Semiconducting Single-walled Carbon Nanotubes Transistors by
N-type Dopants
고지영, 지동섭, 박원태, 노용영† 동국대학교
Semiconducting Single-Walled Carbon Nanotubes (SWNTs) are one of materials having
great potential for the high-performance electronics due to their transparency and the
outstanding charge carrier mobility. However, semiconducting SWNTs don't exist only
themselves, rather they are manufactured as bundles with metallic SWNTs. Among several
processes to sort raw SWNTs, the selective dispersion of SWNTs using conjugated polymers
is easy and high-yield process. SWNTs, meanwhile, are typically p-doped by oxygen
molecules in air. Thus, n-doping is needed to implement ambipolar or n-type transistors.
SWNTs wrapped by conjugated polymers can have n-type properties through doping
with organic molecules or inorganics compounds. Here, we report performance of
semiconducting SWNTs transistors fabricated by doping using n-type dopants.

2PS-29 권은혜
Environmental Friendly Dip-Coating Process of Conjugated Polymer Thin Film for
Transistor Applications
권은혜, 장영진, 박영돈† 인천대학교
For the commercialization of organic electronics, use of a halogenated solvent in the
solution processing of organic semiconductors should be replaced with eco-friendly
solvents, which is crucial for dip-coating. Here we report a novel bi-phasic dip-coating
not only to achieve green solution process by using water bottom-phase but also to
produce uniform and crystalline conjugated polymer thin film by using solvent additive.
We demonstrated that solvent additive with high boiling point and similar solubility
parameter affects solvent evaporation rate and improve crystallinity of the polymer thin
film. Moreover, we found that the solvent-adding method strongly influences how solvent
additive diffuses into the polymer solution, which further affects resulting film morphology.
The crystallinity and morphology of polymer films are correlated with electric
characteristics, showing the enhanced hole field-effect mobility when processed from
the solvent mixture without post-treatment.

2PS-30 김수경
Hyaluronate-Gold Nanoparticle/Glucose Oxidase Complex for High Sensitive and
Stable Direct Electron Transfer in Non-invasive Glucose Sensor
김수경, 한세광† 포항공과대학교
We developed a non-invasive and patch-type glucose sensor by using a hyaluronategold nanoparticle/glucose oxidase (HA-AuNP/GOx) complex with high sensitivity and
stable direct electron transfer to accurately detect glucose level in sweat. We synthesized
the HA-AuNP/GOx complex by chemical binding of end-thiolated hyaluronic acid (HA-SH)
to gold nanoparticles (AuNPs) and physical binding of glucose oxidase (GOx) to surface
of a hylauronated-gold nanoparticle (HA-AuNP). The sensor coated with the
HA-AuNP/GOx complex exhibited slow evaporation speed of sweat (0.16 μm/min), high
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sensitivity (3 mg/dL), good selectivity. Especially, our sensor has a high stability repeated
use (3 d, applied a 0.7 V to sensor for 2 h/d) and enzymatic activity (14 d). In an
in vivo test, we confirmed the correlation between commercially-available glucometer
and our patch-type glucose sensor when monitoring glucose level in sweat.

2PS-31 이민지
Improved Hydrophobic Interface of Polyurethane Acrylate via Perfluoropolyeher for
Efficient Transfer Printing of PEDOT:PSS in Perovskite Photovoltaic Cells
이민지, 장웅식, 왕동환† 중앙대학교
We have fabricated inverted perovskite photovoltaics based on efficient transfer printed
hole transport layer (HTL) in terms of the development from an enhanced hydrophobic
interface of polyurethane acrylate (PUA) mold film via perfluoropolyether (PFPE). In
this research, the energy release rate (G) of mold film has been successfully controlled
for efficient transfer process. The transfer printed PEDOT:PSS layer exhibits similar JSC,
PCE and improved VOC related to the spin-coated layer. Furthermore, the stability of
the device with transfer printed HTL achieved 90% for about 40 days, which was affected
by the preserved crystallinity of perovskite and the inhibition of the degradation of
ITO from XRD and XPS analysis. As a result, the transfer-printed HTL through interface
control contributes to maintaining the surface morphologies and device properties, which
correlates with the stable operation of perovskite photovoltaics.

2PS-32 하민정
Bio-Inspired and Hierarchical Structured Micro/Nanomaterials for Highly-Sensitive
and Multifunctional Electronic Skins
하민정, 임성동, 이영오, 나상윤, 고현협† 울산과학기술원
The development of electronic skins (e-skins) is important in the fields of wearable
electronics, robotics, and Internet of Things. Human skin has excellent tactile sensitivity
due to gradient stiffness between stiff epidermis and soft dermis with interlocked
microridges which induces effective stress transmission to mechanoreceptors. Inspired
by skin, we developed the interlocked microridge-structured polymers with gradient
elastic modulus and further introduced the hierarchical nanopores. This design enhances
the contact areal change by effective stress transmission from stiff to soft layers, resulting
in highly sensitive triboelectric e-skins. Also, we proposed the bio-inspired and
hierarchical ZnO nanowires (NWs) in an interlocked geometry. The interlocked and
hierarchical ZnO NWs enable stress-sensitive variation in the contact area, which allow
the sensitive detection of both static and dynamic tactile stimuli through piezoresistive
and piezoelectric transduction, respectively.

2PS-33 ANSUJA PULICKAL MATHEW
Magnetic Field-inducible Drug-eluting Nanoparticles for Image-guided Thermochemotherapy
ANSUJA PULICKAL MATHEW, Cherukula Kondareddy, VEENA VIJAYAN, 박인규† Chonnam
National University
Multifunctional nanoparticles integrating cancer cell imaging and treatment into a single
platform are recognized as a promising approach. In this study, we synthesized magnetic
field-inducible drug-eluting nanoparticles (MIDENs) by embedding superparamagnetic
iron oxide nanoparticles (Fe3O4; SPIONs) and cancer therapeutic drugs (doxorubicin;
DOX) in a temperature-responsive poly (lactic-co-glycolic acid) (PLGA) nanomatrix.
The external alternating magnetic field (AMF) generated heat above 42 ℃ and subsequent
transition of the MIDENs (Tg ~ 42- 45 ℃) facilitating the controlled release DOX, ultimately
allowing for simultaneous hyperthermia and local heat-triggered chemotherapy for
efficient dual cancer treatment. In vitro and In vivo studies revealed that the MIDENs
enabled significant suppression of malignant tumor growth under an AMF. To conclude
will be greatly beneficial for cancer image-guided thermo-chemotherapy applications.

2PS-34 김세나
Metal-organic Frameworks, NH 2-MIL-88(Fe), as Carriers for Ophthalmic Delivery of
Brimonidine
†

1

김세나, 박천권 , 허범강, 민창희, 천내영, 최영빈 서울대학교; 성균관대학교
We have proposed a metal-organic framework (MOF), NH2-MIL-88(Fe), as a novel carrier
for topical drug delivery to the eye. The NH2-MIL-88(Fe) particles were prepared via
a solvothermal synthesis method. When brimonidine (BMD), an anti-glaucoma medicine,
was encapsulated into NH2-MIL(Fe)-88 (i.e., NH2-MIL-88(Fe)/BMD), the drug was loaded
at 121.3 µg/mg and released in a sustained manner for up to 12 h. The NH2-MIL-88(Fe)/BMD
exhibited mucoadhesive properties and remained on rabbit eyes for a period of up
to 4 h. Consequently, a high concentration of brimonidine was found in aqueous humor
for a prolonged period after the administration of NH2-MIL-88(Fe)/BMD, which resulted
in a greater than two-fold increase in drug bioavailability and activity period compared
with those of Alphagan P. Hence, NH2-MIL-88(Fe) is suggested to be a promising
carrier for topical delivery to the eye that provides enhanced bioavailability of ocular drugs.

2PS-35 김지원
Smart Microcapsules with Polarity-Selective Transmembrane Transport
†

김지원, 이상석, 김신현 KAIST
Microcapsule is a promising template to utilize as a drug carrier with their uniform
membrane. Membrane enables to protect encapsulates inside the core and also can
release them selectively to the surroundings. However, microcapsules with size- and
charge-selective permeability are still limited to introduce practical drugs, which usually
have small sizes. Herein we report microfluidic approach to produce microcapsules
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2PS-36 김태희
In vitro 3D Multi-layer Vascularized Skin on a Chip System
†

김태희, 정영미 , 김수현 한국과학기술연구원
We investigated the in vitro three dimensional vascularized skin on a chip to mimic
the structures and functional responses of the human skin using collagen/fibrin hydrogel
(CFH) for dermis and poly(l-lactide-co-caprolactone) (PLCL) nanofibrous electrospun
membrane(NEM) for epidermis. To mimic vessels, we created channels in the CFH and
coated with human umbilical vein endothelial cells (HUVECs). Consequently, we could
find that channels coated with HUVECs formed a vessels-like structure, and microvascular
networks were formed in CFH like the dermis. Moreover, it was confirmed that PLCL-NEM
formed the epidermis like structure. Our results suggest that the vascularized
skin-on-a-chip model can potentially be used for testing the toxicity of cosmetics
or drugs by three-dimensionally simulating the native human skin structure.

2PS-37 박승혜
Enhanced Transfection Efficiency of PAMAM Generation 3 Conjugated with KKHIK
Peptides
†

박승혜, 최준식 충남대학교
Polyamidoamine (PAMAM) is one of the cationic polymers which is widely used for gene
delivery because of its high density of cationic functional groups that can ionically
bond with anionic plasmid DNA. However, due to the low gene delivery efficiency,
it is difficult to apply and commercialize clinical applications. To overcome this problem,
we introduced KKHIK sequence to the surface of PAMAM G3, which has been reported
to increase the efficiency of introduction into the nucleus of cells. PAMAM G3-KKHIK
showed improved transfection efficiency in HeLa and SW480 cell lines compared with
that of unmodified PAMAM G3, and showed relatively low cytotoxicity. Therefore,
introduction of KKHIK sequence to PAMAM shows potential by improving transfection
efficiency as a novel gene carrier.

2PS-38 성금용
One-touch Embeddable Microneedles for Hair Loss Treatment

의료용 고분자 부문위원회

1

with polarity-selective transmembrane transport using photo-curable monomers and
phase change material as middle oil phase of double emulsion drops. Through
photo-polymerization, membrane can form continuous oil pathway within the rigid
framework. Moreover, their pathway can be regulated additionally at different temperature.
As this resulting membrane possess polarity- and temperature-selective permeability,
it is believed to be improve as novel drug carrier with monodisperse shape, high
encapsulation efficiency, high mechanical stability and selective permeabilities.

성금용, 김민재, 안범수, 양승윤† 부산대학교
With increasing clinical needs for painless and easy administration of therapeutic drugs
through a transdermal route, microneedles (MNs) have been extensively exploited as
a new technique for facilitating percutaneous drug delivery in a minimally invasive manner.
However, a precise control of dose and the risk of secondary bacterial infection via
punctured holes by MNs have remained unsolved. Here we report a bullet-shaped,
swellable MNs prepared by crosslinked biopolymers, enabling shear-induced
implantation inside skin following distal swelling of MN tips by absorbing body fluids.
The embeddable MN patch was prepared by a solvent-casting with a mold and the
swellable tip height of MNs to be embedded was controlled by the concentration of
polymer solutions. The swellable MNs of 80~90% were embedded into the skin and
the embedded swollen MNs offered a superior barrier function by tight sealing of punctured
holes. Drug-loaded embeddable MNs were investigated for promoting hair growth.

2PS-39 이슬기
Polyamidoamine (PAMAM) Dendrimers Containing Cathepsin-B Cleavable Oligopeptidies
for Efficient Gene Delivery
이슬기, 최준식† 충남대학교
Because of the complex mechanisms mediating cancer onset, prognosis, and metastatic
behavior, different therapeutic approaches targeting these mechanisms have been
investigated. Recent advancements in nanocarrier-based drug and gene delivery
methods have encouraged scientific groups to investigate various novel therapeutic
techniques. In this study, a poly(amidoamine) (PAMAM) polymer-based gene carrier
containing the cathepsin B-enzyme sensitive sequence (gly-phe-leu-gly, GFLG) was
evaluated to determine transfection efficiency. Following the GFLG sequence, the surface
of PAMAM generation 4 was conjugated with histidine and arginine for improved endosomal
escape and cellular uptake, respectively. Compared with the G4 control, enzyme-sensitive
G4-GLFG-H-R showed higher transfection efficiency and lower cytotoxicity in vitro.
These results demonstrated that G4-GLFG-H-R may be a highly potent and efficient
carrier for gene therapy applications.

2PS-40 이영화
Evaluation of Nanoparticles Based on Biocompatible Glycol Chitosan as a Gene
Delivery Carrier
†

이영화, 최준식 충남대학교
Since chitosan is biocompatible and biodegradable, it has been studied as a good
material as a gene delivery carrier. In this study, we have developed and studied a
gene delivery carrier by introducing methyl acrylate and polyethylenimine using glycol
chitosan, a derivative of chitosan. GMP1300 and GMP2000 were identified by 1H-NMR
and electrophoresis was performed to confirm the binding ability with pDNA. The particle
size and surface charge of GMP1300 and GMP2000 with pDNA were measured using
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a zetasizer. Cytotoxicity was assessed using HeLa and HEK293 cell lines, and cellular
uptake was confirmed by confocal microscopy. In addition, the gene expression rate
in HeLa cell line was confirmed by confocal image through GFP, and transfection efficiency
was measured by protein quantification. As a result, the prepared nanoparticles are
expected to be used as biocompatible gene delivery carriers because of their low
toxicity and strong binding force with genes.

2PS-41 이정진
Reactive Oxygen Species-responsive Mesoporous Silica Nanoparticles for MR
Imaging-guided Photodynamic Chemotherapy
†

이정진, 박재형 , 한화승 성균관대학교

Mesoporous silica nanoparticles (MSNs) have emerged as a nanocarrier for cancer
therapy and imaging owing to their high drug loading capability, excellent biocompatibility,
and surface characteristics for facile chemical modification. Especially, MSN allows
for the site-specific delivery of drugs by introducing stimuli-responsive gatekeepers.
Of stimuli, reactive oxygen species (ROS) have been considered as promising candidates
owing to its highly reactive nature. In this study, we developed ROS-responsive MSNs
(R-MSNs), consisting of a gadolinium (Gd)-DOTA based ROS-responsive gatekeeper
and Ce6-based ROS-generator for magnetic resonance (MR) imaging-guided
photodynamic chemotherapy. The physiological characteristics of R-MSN were
investigated using TEM, DLS, FT-IR and XRD. Collectively, these results suggest that
R-MSNs are promising drug carrier for MR imaging-guided photodynamic chemotherapy.

고분자합성 ( II )
2PS-42 바타라이서우랍
Waterborne Polyurethane Dispersions Prepared Using Different Molecular Weights
of Diols and Their Effect on Gloss of the Resulting Film
1

2

2,†

1

2

바타라이서우랍, 이성일 , 김종수 , 이연식 전북대학교; 룩스폴리(주); 전북대학교 화학
공학부
Waterborne polyurethane (WPU) coating films with low gloss can be prepared using
additives (e.g., matting agents such as silica). However, the matting agents tend to
disperse imperfectly due to the incompatibility between the additives and WPU dispersion,
leading to inhomogeneity of gloss. Furthermore, the gloss increases due to disappearance
of the agents after a period of use. In this study, a series of WPU dispersions were
synthesized using diols with different molecular weights via prepolymer emulsification
process. The resulting polymer films were characterized with respect to surface
morphology, light transmittance, water absorption, tensile strength, gloss, etc. Overall,
the increase in molecular weight of diol from 1000 to 2000 increased the flexibility
of the resulting WPU film with decreased gloss. However, when the molecular weight
of the diol was increased from 2000 to 3000, the gloss increased again.

2PS-43 박교리
Silane-conjugated PAN as a Negative Electrode Binder for LIB
박교리, 문성준, 이경진†, Nurzhan Umirov1, 김성수1 충남대학교; 1Graduate School of Energy
Science and Technology (GEST), Chungnam National University
Structured silicon materials have been attained much attentions as a new type of anode
materials in LIB due to its higher capacities than that of carbon materials. However,
the volumetric changes in charge/discharge process is still in concern for practical
applications. Herein, we have focused on the enhancement of the retention yield by
synthesize PAN-based binder anchoring with silane coupling agent. The azido silane,
which has high affinity with inorganics, into the Si-PAN (Polyacrylonitrile) using Click
reaction. The great mechanical properties of the Si-PAN can provide stability of capacity,
and the silane can give the high affinity between the polymer and the inorganic material.

2PS-44 박기태
용융 중합법을 이용한 새로운 곁 사슬 액정 공중합체의 합성 및 특성
박기태, 이원준, 장진해† 금오공과대학교
모노머인 2,5-dihexyloxyterephthalic acid와 아세틸화한 2,6-dihydroxynaphthalene, 2,7dihydroxynaphthalene, 그리고 4-hydroxybenzoic acid를 용융 중합법(melt polymerization
method)을 이용해 ethylene 알킬 곁 사슬을 포함하는 삼 성분계 열방성 액정 고분자(thermotropic
liquid crystalline polymer, TLCP)를 합성하였다. 반응에 참여한 모노머중 hydroxybenzoic
acid(HBA)의 함량에 따른 공중합체의 열적 성질 및 액정성을 조사하였다. 공 중합체중에서
HBA 함량이 60% 로 증가하면 전체적인 TLCP구조의 선형성 파괴로 열적 성질이 점점 감소하였다.
단계별 반응 온도와 진공 상태의 용융 조건에서 얻은 TLCP는 섬유상의 상태를 나타내었으며,
녹는점 이상에서는 실 구조의 nematic 액정상을 보여주었다. 합성한 TLCP의 열적 특성은
TGA와 DSC를 이용하여 조사하였으며, 액정성은 편광현미경으로 관찰하였고, 결정성은 XRD로
각각 측정하였다.

2PS-45 박석호
Release Characteristics on Monoolein Cubic Phase by Oxidation of Polymer Having
Sulfide
†

박석호, 김진철 강원대학교
The monoolein (MO) cubic phase having the release characteristics by oxidation was
prepared by containing poly(hydroxyethyl acrylamide-co-phenyl vinyl sulfide)
(P(HEAA-co-PVS)) in the water channel of cubic phase. H2O2 was treated to oxidize
P(HEAA-co-PVS). This result was confirmed by the migration of chemical shifts in the
1H NMR spectrum. In addition, oxidation of sulfoxide to sulfoxide and sulfone was confirmed
using X-ray photon spectroscopy. The surface tension of P(HEAA-co-PVS) before and
after the H2O2 treatment was measured. As a result, the surface tension after H2O2
treatment was increased because P(HEAA-co-PVS) is oxidized and loses its
amphiphilicity. The higher the concentration of treated H2O2, the higher the release
degree were observed. P(HEAA-co-PVS) in the water channel due to oxidation lost
its amphiphilicity ability and could not interfere with the diffusion of the allura red AC.
The release was promoted accordingly.

2PS-46 박성훈
Discovery of Purely Organic Photoredox Catalaysts for Green Light-driven Atom Transfer
Radical Polymerization
박성훈, 유창훈, Varun Kumar Singh, 권민상† 울산과학기술원

순수 유기물 광촉매를 이용한 원자 이동 라디칼 중합(O-ATRP)은 온화한 조건에서 중금속
촉매 없이 well-defined된 고분자를 효율적으로 합성할 수 있는 새로운 제어 라디칼 중합법으로
최근 큰 관심을 받고 있다. Hawker, Matyjaszewski, Miyake그룹의 선구적인 연구 이후 많은
연구가 이루어져 왔지만, UV와 blue LED같은 비교적 높은 에너지를 가진 광원이 중합에 사용되었
다. 하지만, 높은 에너지의 광원은 다양한 부반응을 야기할 수 있으며, 이로 인해 고분자의
조절도가 낮아질 수 있으며, 단량체의 사용범위가 제한 될 수 있다. 본 연구에서는 이를 해결하기
위해, 낮은 에너지의 광원(Green light LED)에서도 효율적으로 O-ATRP를 진행할 수 있는
순수유기물 촉매를 개발하였다. 즉, Green LED하에서 ppm 단위의 극소량의 유기 광 촉매를
사용하여 높은 중합도로 잘 제어된 고분자를 만드는데 성공하였다.

2PS-47 박은지
Synthesis of PVC Anion Exchange Membranes
†

박은지, 정윤서, 김륜현, 금진아, 김민웅, 황택성 충남대학교
In this study, we synthesized poly(vinyl chloride) (PVC) copolymer and introduced
functional group through quaternization reaction. Also, optimizing conditions for
introducing the functional group were confirmed. FT-IR was used to confirm the chemical
structure. Morphology was observed through SEM and atomic contents were analyzed
from EDS. The basic properties such as water uptake, swelling ration, electrical resistance,
ion exchange capacity were measured.

2PS-48 박재민
Highly Efficient Metal-swellable Polymer Micellization of Amphiphilic Block Copolymers
with Controlled Drug Delivery Systems
박재민, 이형일† 울산대학교
Highly efficient metal-swellable polymer micellization of amphiphilic block copolymers
is attractive for drug delivery and Cu(II) sensing systems, since sustained-release control
of drug delivery and coordination of Cu(II) cations in the interior of polymeric micelles
can be achieved by outer sphere system.

2PS-49 박제영
Synthesis of Bio-based Polycarbonate Nanocomposites
박슬아, 전현열, 황성연, 오동엽, 박제영† KRICT
The petrochemical based plastics have been produced and consumed over the century
and can be found everywhere because of their benefits. However, these petro-based
plastics have common disadvantages like using bisphenol-A (BPA), poor recycle-ability,
and microplastics-mediated pollution. Recently, interests in bio engineering plastic as
an alternative to petro-based plastics have been increased by using biomass resources.
Also, this bio-based plastics have the issues for molecular weight, thermal stability,
and mechanical properties which are concerns of conventional synthetic biopolymers.
In this study, bio-based polycarbonate nanocomposite was prepared by incorporating
natural nanofillers. Thermal and mechanical properties were investigated with the addition
of biomass derived nanofillers. Moreover, we confirmed that the nanofillers affected
on polymer matrix, and also their dispersity in the matrix was investigated through
X-ray CT and rheology.

2PS-50 박주현
Synthesis of Polyimide with Characteristics of Aniline
†

박주현, 윤 정, 이승우 영남대학교
Due to its high electrical conductivity, stability, and electroactive characteristics,
polyaniline has attracted considerable attention for potential applications in
electrochromic devices, sensors and photodiodes. And polyimides are very interesting
group of incredibly strong and astoundingly heat and chemical resistant polymers. Their
strength and heat and chemical resistance are so great that these materials often replace
glass and metal. Polyimides having electron donor groups in aniline moiety showed
better reversible electrochemical oxidation and electrochromism than polyimides having
electron withdrawing substituents. The experiment results observed that the color of
polyimides was changed from yellow to green and from green to violet at applied potentials
ranging from 0.0V to 2.4V.

2PS-51 박찬일
Preparation of P(EDOT/Ani): PSS Composites with Enhanced NIR Shielding Efficiency
via Two-Stage Shot Growth
박찬일, 임소은, 김중현† 연세대학교
Poly(3,4-ethylenedioxythiophene-aniline):poly(styrene sulfonate), P(EDOT/Ani):PSS,
with enhanced absorption of near infrared light, was prepared by oxidative polymerization.
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We demonstrated that a two-stage shot growth process optimizes the absorption of
the polymer in the near infrared region via a controlled monomer addition time.
P(EDOT/Ani):PSS was characterized by Fourier transform infrared spectroscopy (FT-IR)
and X-ray photoelectron spectroscopy (XPS). The NIR shielding efficiency of the
P(EDOT-Ani):PSS films was calculated by using data from ultraviolet, visible, and near
infrared (UV-vis-NIR) spectroscopy. The introduction of polyaniline to PEDOT increased
the absorption in the near infrared area. The maximum NIR shielding efficiency (SENIR)
of the film is 92.7% and the transmittance is 46.5%. P(EDOT/Ani):PSS prepared by two-stage
shot growth system can be used in the energy savings field and has excellent potential
as a heat shielding material.

2PS-52 박창규
Facile and Efficient Preparation of Green Polyols with Gradually Increasing Functionalities
for Polyurethane Synthesis
†

박창규, 윤경원, 김성훈 한양대학교
Castor oil is a nonedible cost-efficient plant-oil, which is an excellent candidate for
replacing petroleum based materials in polymers. Castor oil with its readily existing
hydroxyl group in its triglyceride structure is an adequate base poyol in investigating
the effect of degrees of crosslinking on the properties of polyurethane. In this research
castor oil based polyols with gradual increasing functionalities were prepared using
thiol-ene photo click reaction. The polyols prepared by facile and efficient photo-click
reaction was successfully synthesized and characterized, and the increasing hydroxyl
values were measured. The effect of the increasing crosslinking density and structure
of the polyols on the mechanical and thermal properties of polyurethane were investigated.
This research was supported by Basic Science Research Program through the National
Research Foundation of Korea (NRF) funded by the Ministry of Education (NRF2016R1A6A1A03013422).

2PS-53 박창준
Synthesis and Self-assembly of Triarylamines with Extended π-Conjugation Structure
박창준, 이진희, 김상율† 한국과학기술원
Organic electronics based on conductive organic and polymeric materials have attracted
much research interests because they are easily processable and flexible. Triarylamine
derivatives having amide groups have been known to form rod-like self-assembled
structures in chlorinated solvents under irradiation of light. Recently, we reported
induction, control, and locking of supramolecular chirality obtained by self-assembly
of triarylamine molecules consisting of amide and diacetylene groups. Here, we report
the formation of conductive gels by self-assembly of triarylamine compounds having
extended π-conjugation structures. The triarylamine compounds were designed to have
extended π-conjugation cores to induce π-π interactions for self-assembled structures.
Interestingly, when the chloroform solution of triarylamine compounds was casted on
quartz plates to make solid thin film, the self-assembled supramolecular materials showed
optical activity.

2PS-54 백석현
Reactivity Ratio in the Copolypeptide Synthesis
백석현, Yu Zhang, 김 일† 부산대학교
The reactivity ratio is one of the important factors in synthesizing the copolymer of
the desired composition. The reactivity ratios of four different type of α-amino acid
N-carboxy anhydrides (NCAs) have been studied. Copolymerizations of L-alanine with
NCAs chosen from four distinct categories, i.e. γ-benzyl-L-glutamate, S-benzyl-L-cysteine,
or O-benzyl-L-serine are performed by using N-heterocyclic carbenes organocatalyst
at mild conditions. The reactivity ratios estimated in the study show big differences
from those of reported systems that obtained in the absence of any catalyst. Most of
the previous reports showed blocky copolypeptides were synthesized regardless of
the type of NCAs, while variety of copolypeptide structures are accessible based on
the type of NCAs in the study. Specifically copolypeptides of alternating and statistical
repeating units are generally obtained rather than blocky unit. It was evidenced by
matrix-assisted laser desorption/ionization-time of flight.

2PS-55 봉세화
Development of Graphite Film Derived from Polyimide for Using Heat Dissipation Sheet
†

봉세화, 유남호 KIST
The invention relates to a method for producing a graphite film, and more particularly,
to a method for producing a graphite film having excellent heat dissipation properties
with excellent processability. We designed new graphite films derived from polyimide
films containing multiple ratio of diamine and dianhydride. As the method of producing
the graphite film, a dried precursor for a graphite film is placed in a furnace, and carbonized
by raising the temperature of the furnace up to 1,200 ℃ using nitrogen gas. Then
the furnace is cooled and the carbonized precursor is moved for graphitization and
graphitization proceeds at 2,700 ℃. Finally, the graphitized film produces a final graphite
film through a rolling process. The resulting graphite film is flexible and has excellent
thermal conductivity.

2PS-56 서동화
Acene-Bearing Block Copolymers for Light-Induced Self-Assembly
서동화, 임지우† 경희대학교
Self-assembly of block copolymers constitute an extensively studied area in polymer
chemistry and engineering. Despite the vast literature on solid-phase and solution-phase
self-assembly behavior of block copolymers, the most widely used methods involve
slow solvent change under highly dilute conditions. Recently, light-induced self-assembly
of poly(p-phenylenevinylene) (PPV) block copolymers have been reported. This method
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involves photochemical isomerization (cis to trans) of the PPV backbone which, in turn,
dramatically increase the segment’s crystallinity. Despite such progress, controlled
light-induced self-assembly of block copolymers is still scarce, and new methods of
inducing robust nanostructures is desirable. We herein report a light-induced
self-assembly of acene-bearing block copolymers. The self-assembly is the result
of a [4+4] cycloaddition of the acenes in the backbone, resulting in stimulus-induced
self-assembly behavior with numerous controllable parameters.

2PS-57 서민국
Segregation Behavior of Poly(butyl acrylate)- b-Poly(methyl methacrylate-r-styrene)
Depending on Comonomer Compositions
1

†

1

서민국, 이상인, 허 준 , 백현종 부산대학교; 고려대학교
Block copolymers, which are composed of two or more chemically different polymer
blocks connected by covalent bonds, can self-assemble into periodically segregated
nanostructures. The phase behavior of block copolymers is dictated by the Flory-Huggins
interaction parameter (χ), volume fraction (f), and the degree of polymerization (N).
In this study, we investigated the segregation behavior of poly(butyl acrylate)-bpoly(methyl methacrylate-r-styrene) (PBA-b-P(MMA-r-St)) where styrene was
incorporated as a comonomer in the second block for controlling the incompatibility
between two blocks. To examine the effect of styrene fraction (φ) on the segregation
behaviors, the bulk morphologies of PBA-b-P(MMA-r-St) with different φ were
characterized by small angle X-ray scattering (SAXS). The effective χ parameter was
estimated by analyzing SAXS profiles with random phase approximation, which allowed
us to quantify the degree of incompatibility of the block copolymer as a function of φ.

2PS-58 서예성
Phase Behavior of 18-arm Star-shaped Polystyrene-block-poly(methyl methacrylate)
Copolymers with Different Degrees of Second Block Initiations
서예성, 김진곤† 포항공과대학교
We investigated the difference of phase diagram of 18-arm star-shaped polystyreneblock-poly(methyl methacrylate) copolymers ((PS-b-PMMA)18) depending on the
degree of initiation of the second PMMA. Star-shaped block copolymers, using different
catalysts CuBr and CuCl, were synthesized by using α-cyclodextrin (α-CD) as a core
of the star-shape. When CuBr was used for catalyst, PMMA was linked to only 75%
of PS arm and, in the case of CuCl for calatlyst, PMMA was linked to 100% of PS arms
perfectly. The reason is that, using CuCl for catalyst, reaction rate of propagation of
PMMA to PS whose end is bromine is similar to that of PMMA to PMMA whose end
is chloride. Because of this difference, phase diagram depending on shell part volume
fraction was different. Those block copolymers were characterized by gel permeation
chromatography and nuclear magnetic resonance. Morphology of Star-shaped block
copolymer was characterized by TEM and small angle X-ray scattering.

2PS-59 서완기
Study on Melt Polymerization of Polyetherimide Using Various Monomers by Microcompounding
서완기, 박노균, 김윤호, 원종찬†, 김호섭1, 김상균1, 송상민1, 손영교1 한국화학연구원; 1코오롱
인더스트리
슈퍼엔지니어링 플라스틱의 하나인 폴리이미드는 우수한 열안정성을 가지며, 전기적 특성 및
난연성 등이 우수하여 다양한 용도에서 사용되고 있으나 성형이 어렵다는 단점이 있다. 이와
같은 폴리이미드의 장점을 저하하지 않으면서 가공성을 향상시키기 위하여 폴리에테르이미드,
폴리아미드이미드, 폴리에스터이미드 등이 개발되어 산업계에 사용되고 있다. 본 연구에서는
용융중합을 통해 촉매나 용제 없이 여러가지 aromatic dianhydride과 aromatic diamine을
사용하여 폴리에테르이미드를 제조하였다. 용융거동을 관찰하기 위하여 약 50 g 이내의 소량으로
도 혼련이 가능한 microcompounder를 사용하였으며 사출에 의한 dogbone 제조로 기계적
특성을 평가하였다. 용융중합물은 상용화된 Sabic사의 Ultem과 동등한 열특성, 기계적 특성을
보였으며 GPC를 통한 분자량 분석에서는 더 좁은 분자량 분포를 보임을 확인하였다. 또한
색차계로 측정한 결과 용융중합 조건을 달리함에 따라 색상이 개선될 수 있음을 확인하였다.

2PS-60 서호빈
Synthesis of Bottlebrush Block Copolymers from Polystyrene and Poly(methyl
methacrylate) Derivatives End-capped with Norbornene and Their Self-Assembly
†

서호빈, 유용군, 채창근, 김명진, 박인규, Mallela Yadagiri Lakshmi Narasimha Kishore, 이재석
광주과학기술원
Bottlebrush copolymers (BBCPs) are comblike macromolecules containing high density
of polymeric side chains. Living anionic polymerization (LAP) is best polymerization
technique for preparing well-defined macromonomers with predictable molecular
weight(MW) and narrow molecular weight distributions (MWDs). The bottlebrush
copolymers containing polystyrene and poly(methyl methacrylate) derivatives
were prepared by combination of LAP and ROMP with grafting-through strategy.
ω-End-nobornyl polystyrene and poly (methyl methacrylate) derivatives macromonomers
were synthesized by LAP and brush homopolymers of resulted all macromonomers were
synthesized by ROMP. Bottlebrush copolymers were obtained symmetrically by ROMP
with ultrahigh MWs (Mw ~ 3558 kDa) and narrow MWDs (Ɖ ~ 1.17) in high conversions.
The self-assembly of resulting BBCPs through solvent evaporation and post annealing
revealed periodic lamellar morphologies and their structural colors.

2PS-61 성동범
A study of PVAc/TiO 2 Nanofibers Decorated with Graphitic Carbon Nitride for
Enhanced Photocatalytic Performance
성동범, 박수진† 인하대학교
In this work, PVAc/TiO2 fibers were prepared by electrospinning and various weight
ratio of g-C3N4 composites for photocatalytic activities. Structural properties of the
composites were characterized by X-ray diffraction spectroscopy (XRD) and transmission
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electron microscopy (TEM). The surface areas and pore size distributions were calculated
by Brunauer-Emmett-Teller (BET). Photocatalytic activities were measured using rhodamine
B solution under simulated solar light irradiation. Photodecomposition rate of TiO2/g-C3N4
composites were improved compared to pure TiO2. The results indicated that g-C3N4
reduced band gap energy and decreased recombination ratio of excited electrons.

2PS-62 소재일
Preparation of Palladium Complex Using Porous Polymers by Functional Groups and
Evaluation of Catalytic Performance in Suzuki-Miyaura Reaction
†

소재일, 천영걸, 류지형, 심상은 인하대학교
The palladium-catalyzed Suzuki-Miyaura coupling reaction is one of the most important
organic transformations for the construction of carbon-carbon bonds. Its widespread
use in the synthesis of natural products, pharmaceuticals, agrochemicals, and polymers
is a testament to its broad impact on the chemical science. Most Suzuki-Miyaura
cross-coupling reactions are performed using palladium catalysts and the catalyst
performance is largely dependent on the ligand of palladium. In this aspect, nitrogen-rich
polymers have a great potential of palladium immoilized, because they have a high
affinity for metals. In this study, we prepared various polymers composed of nitrogen
and immobilized palladium for catalytic performance for Suzuki-miyaura cross-coupling
reaction. The experimental was characterized by FT-IR, TEM, BET, SEM, GC
Acknowledgments This study was supported by the National Research Foundation of
Korea (grant no.: NRF-2015R1A4A1042434).

2PS-63 손민진
Water-soluble Polydithiocarbonate and Metal Complexation
손민진, 정소민, 도정윤† 부산대학교
Water-soluble polymers have been attracting much attention because of applications
such as water waste, pharmaceuticals, paints, adhesive, and coatings. In previous study,
polydithiocarbonate via ring-opening polymerization was prepared in anhydrous organic
solutions. For water-soluble polymers, we introduced the sulfonate or ammonium into
dithiocarbonate monomer. Several polydithiocarbonates with chelating groups have been
prepared and investigated for the complex formation with various metals. Precipitation
allowed separation of the polymer chelates from aqueous metallic solution. The capacity
of the polymer absorbing metal ions was compared using several parameters. Chelating
group attached polymer contributed to lowering metal concentration in water.

2PS-64 손우림
Synthesis and Self-Assembly of Hetero-Arm Polymers Based on POSS
손우림, 김경택† 서울대학교
Polysilsesquioxane (POSS), an inorganic cage having an addressable functional group
on each corner of the cube, has been widely used as well-defined molecular building
blocks to construct nanoporous materials and block copolymers. We designed and
synthesized a series of branched block copolymers PEG7-POSS-PS whose arms are
precisely arranged on a T8 polyhedral oligomeric silsequioxane (POSS). The synthesis
begins with POSS compound with one hydroxylethyl and seven vinyl pendant groups.
Seven polyethylene glycol (PEG) arms are introduced to the vinyls through thiol-ene
reaction, then the hydroxyl group is converted to alkyne for subsequent “grafting”
of polystyrene (PS) arm onto POSS. By adjusting the molecular weight of polystyrene
or composition of the solvent, a series of block copolymers PEG7-POSS-PS self-assemble
into the desired structures, which range from vesicles to polymer sponges and polymer
cubosomes.

2PS-65 손진하
Synthesis and Electrochemical Characterization of Poly(acrylic acid)-co-Poly(nbutyl acrylate) Binders for Silicon-based Lithium-Ion Battery

2PS-67 송정은
Templated Synthesis of Cubic Crystalline Single Networks Having Large Open-space
Lattices by Polymer Cubosomes
†

송정은, 김경택 서울대학교
Cubic crystalline single networks of large open-space lattices are ubiquitous in nature,
from biophotonic crystals to the cuticles of weevils and beetles. The biosynthesis of
these structures involves the selective diffusion of chitin, in which the mechanism is
not fully understood. Although synthetic equivalents of the biophotonic single networks
have been pursued as metamaterials and photonic crystals, their synthesis using lipids
and polymer surfactants remains elusive. In our recent study, polymer cubosomes (PCs)
were the colloidal forms having the inverse cubic mesophases of block copolymers.
Here we show the unique topology of PCs and suggest the synthetic method of single
cubic networks utilizing PCs as templates. Our results pave the way to create synthetic
cubic crystalline single networks and suggest a possible answer for how these structures
are created in nature.

2PS-68 신남재
Photoinduced Surface Crosslinking of Superabsorbent Polymer Based on Poly
(itaconic acid)
신남재, 곽영제† 숭실대학교
Superabsorbent polymer particles, consisting of crosslinked poly(itaconic acid), have
been surface-crosslinked using photochemical reaction. Surface crosslinking is required
for many applications of superabsorbent polymers, such as disposable diapers, to control
the ﬂow and absorption of liquids in the gel bed. Photo-induced surface crosslinking
has been achieved using UV irradiation in the presence of potassium persulfate. The
photochemical crosslinking exhibited improved properties, such as absorbency under
load and permeability, on the superabsorbent polymer particles.

2PS-69 신현일
OH기를 가지는 단량체를 이용한 폴리이미드 나노 복합체
신현일, 장진해†, 김종원 금오공과대학교
무수산인 4,4'-(hexafluoroisopropylidene)-diphthalic anhydride와 아민계인 bis(3-aminophenyl)
sulfone, Bis(3-amino-4-hydroxyphenyl) sulfone, 2,2-Bis(3-amino-4-hydroxyphenyl)
hexafluoropropane, 3,3'-(Hexafluoroisopropylidene)dianiline 각각을 N,N′-dimethylacetamide
(DMAc) 용매 속에서 중합하여 폴리아믹산(poly(amic acid), PAA)들을 각각 얻었다. 용액 삽입법
을 이용해서 다양한 함량의 유기화 점토를 넣은 후 열 이미드화 방법을 통해 나노 복합체
polyimide(PI) 필름을 합성하였다. 유기화 점토의 양에 따른 PI 복합체들의 열적 성질, 광학적
특성을 조사하였으며, 시차주사열량분석기, 열중량분석기, 열기계분석기, 색차계를 이용했고,
모폴로지 및 가스 차단성도 각각 측정하였다.

2PS-70 쑹원리양
Hyper-crosslinked Organic Polymer based Catalytic Materials: Sulfonic Acid Functionality
and Nano-confinement Effect
†

쑹원리양, 김 일 Pusan National Universtiy
Porous hyper-crosslinked polymers (HCPs) based novel metal-free heterogeneous solid
acid catalysts were synthesized via Friedel–Crafts alkylation by self-condensation of
hydroxymethyl monomers, followed by post-sulfonation process. The obtained
HCP-based solid acids possessed large amounts of acidic sites with homogeneous
2 -1
dispersion over the large surface area of around 1000 m g , and narrow dispersed
pores mostly centered at about 2 nm, the junction region of micro and mesoporous.
Assessed in the esterification and transesterification reactions, the obtained HCP-based
porous solid acid catalysts demonstrated superior performance and special
nano-confinement effect to generate biofuel products. This may offer an efficient strategy
to fabricate hybrid solid acid catalysts for green chemical processes, and give the
hope to prepare multi-functional catalysts from HCP-based materials.

†

손진하, 안석균 부산대학교
Silicon has attracted great interest as a promising anode material for lithium-ion batteries
due to their high theoretical capacity. However, a significant volume change of the
silicon during charge/discharge causes pulverization in the anode, and thus becomes
a major obstacle for commercialization. A potential way to solve this problem is to develop
polymer binders that can alleviate volume change of silicon. For this purpose, we
synthesized a series of poly(acrylic acid)-co-poly(n-butyl acrylate) by RAFT
polymerization. Thermal and mechanical properties of the binders were tailored by tuning
the composition of random copolymers. Interestingly, it was found that electrochemical
performance of Si anode made from these binders showed the highest performance
when a portion of soft n-butyl acrylate (10-30 mol%) was introduced to the rigid PAA.
We have further demonstrated that the chemical crosslinking of these binders can improve
the initial discharge capacity and Coulombic efficiency.

2PS-66 손훈수
Reinforcement of Shear Thickening by Polystyrene-Polyacrylamide Particles
손훈수, 김경호, 송주현1, 김준형2, 윤관한2, 이원주1, 이영실2, 백현종† 부산대학교; 1한국화학
연구원; 2금오공과대학교
Shear thickening (ST) refers to the drastic increment of viscosity that occurs when a
high shearing force is applied to certain concentrated colloidal suspensions. For ST
behavior, the hydro-cluster mechanism is accepted as a mechanism,in which interparticle interaction is important. To enhance inter-particle interactions, we prepared
functionalized polystyrene particles with polyacrylamide surface (PS-PAAm particles).
We introduced PS-PAAm particles as abundant hydrogen bonding donor. The effect
of PS-PAAm particles on the ST behavior of mixed colloidal suspensions was investigated,
the PS-PAAm particles affected ST behavior by enhancing inter-particle hydrogen
bonding.

2PS-71 아딜라
Comparative Study of Activation Methods to Design Ultra-microporous Carbons as
Effective CO 2 Adsorbents
아딜라, 박수진† 인하대학교
Microporous carbon materials are envisaged as efficient contenders for mitigating CO2
levels by virtue of their favorable surface chemistry, high specific surface area, tunable
pore structures, moderate heat of adsorption, and facile regeneration. This study presents
a solvent-free one-step polymerization and activation method for designing a series
of nitrogen-enriched carbons to delineate the role played by nitrogen moieties and
ultra-micropores on CO2 capture. The optimized material, MCKC-3, possesses high
surface area (2060 m2/g) comprising of ultramicropores (＜0.7 nm) and high nitrogen
content (2.3 wt.%). This material exhibit an outstanding CO2 uptake performance of
354 mg/g (8.03 mmol/g) at 273 K and 1 bar, comparable to the highest adsorption
reported so far for carbon-based materials. In conclusion presence of both the
ultra-micropores and nitrogen functionalities contribute a major role in CO2 adsorption,
the former being predominant.

2PS-72 아딜라
Microporous Carbons Prepared by One-pot Condensation and Activation in a Molten
Salt Medium for Efficient Gas Adsorption
아딜라, 박수진† 인하대학교
Microporous carbons with high specific surface area (around 3000 m2/g) were prepared
by a single all-in-one route involving the simultaneous polymerization, carbonization
and in situ activation of melamine and isophthalaldehyde mixture. It was revealed that
carbon materials prepared at 700 ℃, in the presence of KOH, exhibits a narrow pore-size
distribution than those prepared in the presence of eutectic mixture. Additionally, MIK-700
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possesses high micropore volume and as a result present an excellent CO2 adsorption
capacity of 9.7 mmol/g at 273 K and 1 bar. Similarly, the high specific area and pore
volume contribute a major role in H2 storage at 77 K, exhibiting 4.0 wt.% up take by
MIKN-800 (2984 m2/g and 1.98 cm3/g specific surface area and pore volume, respectively).

2PS-73 아딜라
Facile Synthesis of Highly Microporous Carbons with Optimal Pore Structure for Efficient
Gas Adsorption
†

아딜라, 박수진 인하대학교
Microporous carbon materials are envisaged as efficient contenders for mitigating CO2
level and global climate change by virtue of their rich surface chemistry, high specific
surface area, tunable pore structures, moderate heat of adsorption, and facile
regeneration. Current work presents a solvent-free one-step polymerization and
activation approach for designing a series of microporous carbons using economically
favorable avenue. Synthesized carbon materials possess a high surface area (1360-4288
2
3
m /g), large pore volumes (1.15-3.04 cm /g), and hierarchical meso-micro and
ultramicroporous structures. The high adsorption capacities with the facile regeneration
make these microporous carbons amongst the most promising adsorbents in clean energy
and environmental applications.

2PS-74 엄진주
Synthesis of New Binder Polymers Containing Polar Functional Groups for Improvement
of Compatibility with Colorants
엄진주, 최재학†, 황아름 충남대학교
In this study, new binder polymers containing polar functional groups were synthesized
by free radical polymerization to improve thermal stability and compatibility with colorants.
The synthesized polymers were characterized in terms of their compositions, thermal
and optical properties, and dispersibility of colorants. The synthesized binder polymers
showed better thermal stability and dispersion of colorants than conventional binder
polymers.

2PS-75 염수길
Elastomers Built up Through the π–π Stacking Association of Polycyclic Planar Aromatic
Diimides
염수길, 서용석† 서울대학교
Polymers composed of polycyclic aromatic planar diimide (PCAD) units and flexible
rubbery poly(propylene glycol) (PPG) chains were synthesized, and the viscoelasticity
and morphology were investigated. The polymers were synthesized by polycondensation
of naphthalene or perylene tetracarboxylic dianhydrides with PPG-diamines and
subsequent thermal imidization. The thermal and viscoelastic properties were measured
by DSC and dynamic mechanical analysis, respectively. The molecular aggregation
structure was investigated by FT-IR, wide-angle XRD and small-angle X-ray scattering
measurements. The viscoelastic characteristics and morphology depend on the PCAD
structure and molecular weight of the PPG segments, and the polymers composed of
perylene diimide units and high molecular weight PPG chains show rubber elasticity
because of the well-segregated morphology. The thermal stability was enhanced by
PPG chain end capping by thermally stable PCAD units.

2PS-76 오누리
Synthesis and Characterization of Highly Refractive Poly(phenylene thioether ether)s
1

2,†

1

2

오누리, 김정곤 , 유남호 한국과학기술연구원/전북대학교; 전북대학교; 한국과학기술
연구원
In this work, a transparent, and highly refractive poly(phenylene thioether ether)s (PPTEs)
containing a high molar refraction and low molar volume unit such as sulfur atom in
the polymer chain have been developed. The new aromatic diol containing sulfur atom
was synthesized through the aromatic substitution reaction. The characterization of new
1
13
aromatic diol was measured by H, C NMR, FT-IR. The PPTEs derived from diol containing
sulfur atom was prepared by aromatic nucleophilic substitution polycondensation with
several organic dihalogen compounds, such as 2,6-difluorobenzonitrile, 4,6-dichloro-2(methylthio) pyrimidine. The PPTEs were analyzed optical properties by UV-Vis spectra
and prism coupler and thermal properties measured by TGA, DSC and DMA. The polymer
exhibited high thermal stabilities such as a glass transition temperature (＞153 ℃),
and a 5% weight loss temperature (＞344 ℃) under nitrogen. The optical transmittance

of the polymers at 450 nm is higher than 80% and all of polymers are exhibited a
high refractive index (＞1.7). This polymer are promising candidate for optical application.

2PS-77 오현택
Degradation of Poly(semi-perfluoroalkyl methacrylate) Thin Films under ElectronBeam Lithography Conditions
†

오현택, 문정석, 한재훈, 이진균 인하대학교
In this presentation, we discuss the degradation behaviour of poly(semi-perfluoroalkyl
methacrylate)s (PRFMAs) by high-energy electron beam (e-beam) irradiation. It was
observed that the PRFMA films became more soluble under low exposure doses of
e-beam possibly by main-chain scission reactions, but they were changed insoluble
with higher doses. Accordingly, we tried to explain this phenomenon based on the
analysis of FT-IR, XPS and mass spectrometer. The results showed that the free
radical-based Norrish Type degradation pathways may be less relevant to the case
of PRFMAs. It was also suggested that scission reactions of the perfluoroalkyl moieties
of PRFMAs do not occur by e-beam. therefore we assumed that the decrease in solubility
might be caused by the intermolecular cross-linking reactions between the perfluoroalkyl
groups. This imaging mechanism of PRFMAs may be employed usefully for the high
resolution lithographic patterning of delicate organic or bio-related materials.

2PS-78 유현아
Multi-photon Excitation이 가능한 LCE의 합성 및 특성분석
유현아, 최이준† 금오공과대학교
광에너지에 의해 구동되는 고분자 소재는 wireless 방식으로 공간적 제어를 받지 않고 기계적
동작을 제어할 수 있는 soft robotics 분야에 활용이 가능하다. 광응답성을 부여하기 위한 광이성질
체 반응기로 아조벤젠기가 주로 사용되어 왔는데, 일반적으로 도출되는 기계적 모션이 단순하고
제한적이었다. 본 연구에서는 보다 복합적인 모션을 구현하기 위해 아조벤젠에 전자를 끌어당기는
기(CN 및 NO2 등)를 도입하여 광이성질화 파장이 shift된 아조벤젠 기를 갖는 구조를 합성하여
사용하였다. 또한 가교밀도를 조절하기 위해 Mono- 및 Bi-functional RM의 혼합비를 조절하여
주었다. 각각의 RM의 작용기는 아크릴레이트계로써 광중합을 통해 경화시켜 필름의 형태로
제작하였다. 각 모노머의 분자구조는 NMR과 IR을 통해 확인했으며, 필름의 열적 특성을 TGA와
DSC로 측정하였고, UV-vis 분광광도계를 통해 흡수 파장 영역을 확인하였다.

2PS-79 최원태
Synthesis of Thermo Responsive Supramolecular Poly( N -isopropylacrylamide)b-Poly(D, L-lactide) Pseudo-block Copolymer
최원태, Kalyan Ramesh, Anugrah Daru Seto Bagus, 임권택† 부경대학교
In the present study, thermo responsive a pseudo-block copolymer was prepared
poly(N-isopropylacrylamide) (PNIPAM) as the shell and poly(DL-lactide) (PDLLA) as
the core were prepared from β-cyclodextrin terminated PNIPAM and adamantine
(AD)-terminated PDLLA, through host-guest interaction. Initially, the hydrophilic polymer
PNIPAM was synthesized using RAFT polymerization that was further linked to N3-β-CD
through click reaction. In parallel, AD-PDLLA was synthesized using ring opening
polymerization (ROP). The synthesized polymers were characterized using 1H NMR,
GPC and FTIR. Subsequently, the formation of a pseudo-block copolymer via inclusion
complexation between β-CD core and AD-moiety were confirmed by 2D-NOESY NMR.

2PS-80 최원태
pH-responsive Polymer Grafted on Single Walled Carbon Nanotubes Under Sonication
Irradiation for Target Release of Doxorubicin
†

최원태, Quoc Thang Phan, M.Q Cuong Le, 임권택 , 박 찬, 박한은 부경대학교
In this work, the biocompatible polymer poly (styrene-alt-maleic anhydride) (PSMA)
which was synthesized and functionalized with furfuryl pendant groups was used as
polymeric backbone. Diels-Alder (DA) click reaction under sonication irradiation was
applied for direct grafting of functional polymer on single walled carbon nanotubes
(SWCNT). The polymer with different PEG chain lengths was characterized by 1 H NMR,
FT-IR, TGA and GPC. By using this technique, SWCNT-graft-PSMF had shown the
improvement in DOX loading capacity – up to 270%. Furthermore, in the in-vitro drug
release profiles, DOX release at pH 7.4 stayed at low rate (16%), whereas at pH 5.5
there was a burst release of DOX (61%). This evidence indicated the effective pH responsive
characteristic of SWCNT-g-PSMF in target release of DOX. Key words: single walled
carbon nanotubes, Diels-Alder reaction, pH responsive, poly(styrene-alt-maleic
anhydride).

기능성 고분자 ( II )
2PS-81 박슬기
Synthesis and Characterization of Gallic Acid Conjugated Glycol Chitosan
박슬기, 엄지환1, 주찬양, 조우경1, 허강무† 충남대학교 고분자공학과; 1충남대학교 화학과
Glycol chitosan (GC) is a natural derivative polymer and have been widely used as
a biomaterial due to its biodegradability, biocompatibility, antibacterial activity and
enhanced solubility to neutral water. Moreover, continuous urge for new biomaterial
leads to synthesis of GC derivatives with additional surface functionalities for different
biomedical applications. In this study, we focused on conjugation of GC with gallic
acid (GA, 3,4,5-trihydroxybenzoic acid), which is a natural phenolic acid from plant.
Exhibiting antioxidant ability and antibacterial activity. We synthesized GA conjugated
GC (GA-GC) via amide coupling between GC and GA. The degree of conjugation was
determined by 1H NMR. Depending on feed molar ratio, the degree of conjugation was
varied from 5 to 15. The successful synthesis of GA-GC was further confirmed by functional
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group peaks in ATR-FTIR spectrum and the presence of peak at 259 nm, indicative
of aryl group, in UV-vis spectrum.

2PS-82 박정민
Fluorogenic Polymer Nanoparticles for Real-time Monitoring of Metalloproteinases
(MMPs) In vivo
박정민, 정근수1, 김세훈† KIST; 1서울대학교
Fluorogenic nanoprobes capable of monitoring biological events in vivo have been
widely devised for early detection, accurate diagnosis, and image-guided treatment
of diseases. Matrix metalloproteinases (MMPs) have been identified as promising targets
for diseases such as cancer, osteoarthritis, and arthritis, in virtue of their roles in tumor
regulation and enzymatic degradation of various bioactive molecules. Precise MMPs
activity detection for accurate real-time diagnosis has been challenging due to its
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homologous family containing highly similar sequences. Here, we synthesized a
nanoprobe consisted of MMP-susceptible peptide sequence with a near-infrared (NIR)
fluorescent dye and a quencher conjugated at each ends. The probe is quenched
in its original state, and the fluorescence is turned on when the peptide is cleaved
by MMP in the surrounding environment. This MMP-activatable nanoprobe is expected
to allow visualization of the real-time MMP activity in vivo.

2PS-83 박정희
Renewable Flexible Supercapacitor Composed of Lignin Electrode And Electrolyte
†

박정희, 라 나, 박호석 성균관대학교
In recent years, low cost and environmentally benign energy storage devices have
attracted much attention for a portable electronics and electric vehicles. Lignin is found
to be the most promising candidate because of high carbon content, biodegradability
and favorable functionality. These advantages have motivated us in developing all
lignin-based energy storage device. Here, we have used electrospinning method for
preparing lignin incorporated PAN nanofiber as porous electrode material and have
synthesized lignin based hydrogel electrolyte by crosslinking it with chemical crosslinker.
Ultimately we have fabricated all-solid-state flexible supercapacitor by integrating the
lignin-PAN nanofiber electrode and lignin hydrogel electrolyte. Structural analysis of
electrode and electrolyte was measured by IR, SEM, TEM, XRD, BET and Raman
spectroscopy. Also, electrochemical performance and bending test of electrolyte and
flexible supercapacitor was carried out by LSV, EIS, CV and GCD.

2PS-84 박준영
Preparation of Cross-linked Cartilage Acellular Matrix Film for Anti-adhesion
박준영, 강태웅, 주현진, 김민주, 민병현, 김문석† 아주대학교
In this work, We chose cartilage acellular matrix (called CAM) as a promising anti-adhesive
material because CAM effectively inhibits the formation of blood vessels. We made
biodegradable poly(caprolactone-r-lactide-r-glycolide) copolymer (called PCLG)
cross-linker to control degradation period and mechanical properties. We made
cross-linked CAM/PCLG (Cx-CP) film and treated by heating. First, the Cx-CP film
revealed we controlled mechanical properties through tensile strength, contact angle,
biodegradation. Next, We confirmed that the cells rarely attached to Cx-CP film through
fluorescence and SEM image and do not proliferated through MTT assay compared
to control group. We confirmed that the higher the cross-linker ratio until 50% of total
ratio, the better the anti-adhesion effect through staining analysis. Finally, we confirmed
that we developed suitable anti-adhesive film through various in vitro and in vivo experiments.

2PS-85 박지선
Evaluation for Wound Healing of Poureia lucuma Contained in the Gel Formulation
박지선, 김진1, 이창문2,† 전남대학교; 1전남대학교 신화학소재; 2전남대학교 의공학과
In this study, we studied about the gel formulation containing Pouteria lucuma for wound
healing. P. lucuma known as ‘lucuma’, is a subtropical fruit that belongs to Sapotaceae
family and to the genus Pouteria. The chemistry and biological activities of this family
were reviewed. However, studies on therapeutic properties of P. lucuma are very limited.
Only one reported wound-healing effects of lucuma seed oil. The gel formulation
containing lucuma was evaluated therapeutic properties using in vivo and in vitro models.

MoS2 nanosheets (NSs) are widely used for optical and bio applications due to a
photothermal (PT) property and long-distance fluorescence quenching property.
Therefore, surface modification of MoS2 NSs with dye-dangling polymers would seem
to represent a simple approach to achieve the conformational information of polymer
chains by monitoring the FRET efficiency. We presented a fluorescent, thermo-responsive
block copolymer grafted MoS2 (BCP-MoS2) to retain dynamic change of polymer behaviors
through PT heating. Distance dependent FRET efficiency was studied according to the
molecular weight and areal chain density of polymers. The relationship between
thermally-responsive FRET and polymer behavior of BCP-MoS2 was theoretically
calculated and elucidated by measurements of time-resolved fluorescence. Consequently,
we could first suggest the FRET distance between organic dye block and MoS2 NS
and find optimum condition of grafting polymers to maximize the FRET activation.

2PS-89 박창서
Coarse-Grained Molecular Dynamics model for Single Poly(N-isopropylacrylamide)
Chain in Water Using MARTINI Force Field and Iterative Boltzmann Inversion
†

박창서, 이병주 포항공과대학교
Poly(N-isopropylacrylamide)(PNIPAM)을 이용한 Hydrogel은 Lower Crystal Solution
Temperature(LCST)고분자 젤로써 사람의 체온과 비슷한 온도 범위에서 Sol-Gel transition이
일어나 다양한 산업 분야에서 각광을 받고 있다. 원자 단위 시뮬레이션을 이용하여 여러 조건에서
chain의 거동 및 물 분자의 거동에 대한 연구가 진행되었으나, 용액 시스템이라는 특성 때문에
제한된 컴퓨터 자원 하에 긴 시간 동안의 거동을 보기 어렵다. 따라서, 큰 스케일을 이용한
계산의 필요성이 대두되고 있다. 본 연구에서는 원자 단위의 계산 결과를 기반으로 위 시스템에
대한 coarse grained 파라미터 개발을 수행하였다. 기존 coarse grained 모델 중 하나인
MARTINI Force Field 및 Inversion Boltzmann Iteration(IBI) 방법을 이용하여, 열역학적인
측면과 구조적인 측면을 모두 고려하였다. 또한, 기존의 개발된 타 coarse grained 모델과의
비교를 통해 성능을 점검하였다.

2PS-90 박현정
The Study of Self-assembly Structure of Poly(3-hexylthiophene) Regio-Block
Copolymers and Their Structure-Property Relationship
박현정, 김범준†, 김진성, 김영권, Kin Liao1 KAIST; 1Khalifa University
Poly(3-hexylthiophene) (P3HT) has received a great deal of attention in organic electronic
application for their controllable morphology and high conductivity. Here, we demonstrate
regioregularity-controlled P3HT copolymer with regioregular-regiorandom block that
show high electrical and mechanical properties. We synthesized the series of P3HT
copolymers by combination of crystallizable regioregular block with identical molecular
weight and amorphous regiorandom block with varying molecular weight, using living
characteristics of GRIM polymerization. Then, we produced well-defined nanowires film
using a solution self-assembly to construct highly ordered electron channel. We observed
the small amount of regiorandom block facilitated the formation of longer nanowire,
while too lengthy regiorandom block hindered the growth of assembly. This was attributed
to the length-dependent charge carrier mobility, where the hole mobility was improved
with higher degree of order.

2PS-91 방극천
Smart Sensible Molecules Based on Azobenzene and Chiral Naphthyl Moieties
†

2PS-86 박지선
Evaluation of 18-Glycyrrhetinic acid-Loaded Liposome Coated with Modified
Functionality Polymer
박지선, 옥승호1, 이기영2,† 전남대학교; 1전남대학교 치의학전문대학원; 2전남대학교 화학
공학부
18-Glycyrrhetinic acid (18β-GA) is a bioactive compound in licorice that exhibits poteintial
anti-cancer, anti-inflammatory, and anti-microbial activities. Recently, 18β-GA is proved
to enhance the proliferation of dermal fibroblasts and derivative promoted the migration
of fibroblasts. However, 18β-GA have been reported be cytoxic and hydrophobic property.
We employed 18β-GA as a contained compound in liposomes, then coated the ethosome
with modified functionality polymer. Because, the liposome can improve the bioactivity
of hydrophobic compounds and modulate amount of release drug, and residue on treated
wound part by using glucose of wounded skin for long time. we explored wound healing
efficiency, stability and formulatinon character of these ethomses.
2PS-87 박찬수
Mechanical Strength & Thermoplastic Polyurethane Microcapsule for Rubber Manufacture
박찬수, 조남주†, 이지원 부산대학교
It is essential to encapsulate vulcanizing agent and vulcanizing acceleration agent to
enhance the their dispersion and block the undesirable crosslinking by the heat generated
during the kneading process in rubber manufacture. And the microcapsule is controlled
to melt at vulcanization temperature and release vulcanizing agent and vulcanizing
acceleration agent. Then the microcapsulation would ultimately promote the formability
and ease of the manufacturing process of rubber product. As the wall material,
thermoplastic polyurethane (TPU) that can control the content of the hard segment and
the soft segment to obtain the desired melting point and mechanical strength was used
and microcapsule was made by solvent evaporation method, and the mechanical strength
& TPU microcapsule applicable to the rubber manufacture was investigated.

2PS-88 박찬호
Polymer Length Dependent Energy Transfer in Block Copolymers Anchored TwoDimensional MoS 2
박찬호, 이준혁, Kin Liao1, 김범준† KAIST; 1Khalifa University

방극천, 김대윤, 정광운 전북대학교
A photo-responsible chiral molecule with azobenzene moieties and a naphthyl moiety
was designed and synthesized for the demonstration of chameleonlike color changes
sensible to multitudinous changes, such as light, temperature and electric field. The
azobenzene moieties have some properties that not only the photo-reversible trans-cis
molecular conformation changes change the helical pitch but also the molecular shape
increases the compatibility and solubility in the N*-LC systems. Because of a chiral
naphthyl group in molecular structures, it provides molecular chirality and breaks the
molecular packing symmetry. In this work, Naphthyl groups are effective for breaking
the molecular packing symmetries within the N-LC media. Changing the pitch length
of helical superstructures, the visible range colors of N*-LC films were tuned. This
work was supported by the BK21 plus, BRL2015042417, and Mid-Career Researcher
Program (2016R1A2B2011041) of Republic of Korea.

2PS-92 배수빈
Preparation and Characterization of Calcium-alginate Microbeads via Electrospray
Process
배수빈, 남형찬, 박원호† 충남대학교
마이크로비드는 화장품 첨가제로 사용되는 구형의 미세 플라스틱 입자로서 일반적으로 비분해성
고분자를 사용하여 제조된다. 하지만 미세한 크기로 인해 하수처리 과정에서 걸러지지 않고
바다로 유입되어 해양 생태계 오염의 주된 원인이 되고 있어 이를 대체할 수 있는 새로운 마이크로비
드의 제조가 필요한 실정이다. 알긴산은 갈조류나 박테리아에서 추출되는 무독성, 생분해성
천연다당류로 칼슘 등의 2가 양이온과 이온가교를 통해 수화젤을 형성할 수 있으며, 점액성
및 생체적합성을 가지고 있어 생체재료 및 환경분야에 응용되고 있다. 전기분사 공정은 간단하게
입자를 대량 생산할 수 있는 방법으로 토출구 직경, 인가 전압, 유속, 용액 농도 등 공정변수에
따라 비드의 형태 및 크기 조절이 가능하고 비용이나 시간적 측면에서 효율적인 공정이다.
따라서, 본 연구에서는 알긴산 수용액을 염화칼슘 용액에 전기분사하여 마이크로비드를 제조하고,
칼슘이온으로 가교된 마이크로비드의 구조적, 화학적 특성분석을 진행하였다.

2PS-93 배용호
Smart Interlocking Using an Asymmetric Structure to Actively Respond to Changes
in the External Environment
배용호, 윤현식1,† 쓰리디아이즈 주식회사; 1서울과학기술대학교 화공생명공학과
Recently, smart technologies that actively respond to changes in the external environment
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are being applied in various fields. Smart windows that respond to ultraviolet, temperature,
and electrical signals are examples, which contribute to making human life a more
pleasant environment. Smart interlocking aims to test whether interlocking can actively
cope with environmental changes by using modulus change of material which changes
according to external environment change. The hydrogel was used to change the modulus
depending on the amount of water absorbed around the external moisture environment.
Hydrogels are characterized by their modulus being reduced as they swell by absorbing
water between polymer networks. Using this feature of the hydrogel, an asymmetric
structure is created and applied to interlocking.

2PS-94 배지홍
Electro-optic Properties of Microcapsule Liquid Crystal Display Based on Waterborne
Polyurethane
†

배지홍, 허필호 , 강경석, 지찬혁, 정효진, 임원빈, 김병주 부산대학교
Waterborne polyurethanes were successfully prepared using polycaprolactone diol and
4,4'-methylene dicyclohexyl diisocyanate as soft segment of prepolymer, dimethylolbutanoic
acid as emulsifier, and trimethylamine as neutralizer. Synthesized prepolymer and liquid
crystals (LC) were stirred at the constant rate. After the synthesized prepolymer and
liquid crystal were stirred, deionized water containing bishexamethylene triamine was
added to the mixture for the polyurea reaction. In this study, we controlled the LC
microcapsule size and measured the electro-optic properties by the molecular weight
of the prepolymer based on the waterborne polyurethane. We measured the molecular
weight and the peak of the functional group of the polyurethane through the GPC and
FT-IR. The electro-optic properties as the display device were also evaluated the RT,
CR and V-T curves. The LC microcapsule control using waterborne polyurethane will
be applied to the smart window and flexible display fields.

2PS-95 백승석
Preparation and Adhesion Performance of Biomass-based Transparent Pressure
Sensitive Adhesives
백승석, 박진환, 조남희, 김오영, 황석호† 단국대학교
본 연구에서는 한정된 자원으로 구성된 석유기반의 점착제를 지속적으로 사용가능한 바이오매스
기반의 점착제로 대체하고자 하였다. 또한, 환경오염을 줄이기 위해서 유기용제를 사용하지
않는 UV 경화시스템을 사용하여 친환경적인 점착제를 제조하였다. 자연에서 얻을 수 있는
geraniol과 menthol을 이용하여 tetrahydro-geraniol acrylate(TGA)과 menthyl acrylate
(MnA)을 각각 합성하였다. UV 경화시스템을 통해 2-hydroxyethyl acrylate(2-HEA), TGA,
MnA로 이뤄진 바이오매스기반의 점착제를 제조하였다. TGA는 soft monomer, MnA는 hard
monomer로서 점착제의 물성에 영향을 주는 것을 확인하였다. 또한, 모든 점착제는 단량체
조성과 무관하게 92% 이상의 투과도와 1이하의 haze값을 갖는 것을 확인하였으며, 48시간동안의
85/85 test 후에도 변색 혹은 투과도의 감소가 일어나지 않는다는 것을 확인하였다.

2PS-96 백승은
Fabrication and Evaluation of Coated Polarizer Using Light Alignment Layer
†

백승은, 이명훈 전북대학교
The liquid crystal can polarize the passing light to a specific direction. When a small
amount of a dichroic dye molecule is doped in orienting a liquid crystal, dichroic dye
molecules are uniformly aligned along the liquid crystal, and thus the thin film produced
can act as a polarizer. In particular, when a polymerizable functional group is introduced
into a liquid crystal molecule so that polymerization can be performed after alignment,
a reactive mesogen (RM) can be prepared, and a polarizing plate in a polymer state
can be prepared by irradiating the RM and an anisotropic dye This is called a host-guest
type coated polarizer. Through this study, we investigated that properties of the coated
polarizers were gained according to each production condition as polarizers were
prepared under various conditions using commercially available RM and anisotropic dyes.

2PS-97 백정주
Study on the Transparent Hydrophobic Coating Solution Derived from Perhydropolysilazane
and Their Properties
†

백정주, 백한솔, 송광식, 김영훈, 장기철, 최경호, 신교직 한국생산기술연구원
최근 차세대 디스플레이 필름, 기능성 광학필름, 착설 방지 건축재료, 자동차용 유리등에 적용이
가능한 투명하고 내오염성이 우수한 박막을 형성하기 위한 연구가 활발히 진행되어 오고 있다.
그 중 표면 거칠기 제어를 위해 나노 입자 및 사진식각 공정을 이용한 발수막 형성 관련 연구의
경우 필름의 Haze 값을 증가시켜 시야가 흐려지는 단점을 갖고 있으며, 표면에너지가 낮은
불소계 화합물을 적용한 발수 코팅막의 경우 표면경도 저하의 문제점이 있다. 따라서, 본 연구에서
는 내구성이 우수하고, 투명한 발수 코팅액 제조를 위한 연구를 진행하였다. 수소 규소 첨가
반응과 가수분해 반응을 이용하여 불소화합물이 치환된 서로 다른 폴리실라잔 발수 코팅 용액을
제조하였으며, 이를 코팅 및 경화 후 형성된 박막의 표면 특성 및 광학적 특성의 평가를 진행하였다.

2PS-98 백종호
Morphology and Mechanical Property of Epoxy-Foam Adhesives based on RubberModified Epoxy for Automotive Application
백종호, 김현중†, 황진욱, 백두영, 박지원 서울대학교
발포형 에폭시 접착제는 발포를 통해 내부 공극을 메우는 동시에 낮은 비중을 가지며 높은
접착력을 나타내는 소재로 자동차 등의 수송기기용으로 사용될 수 있다. 발포형 에폭시 접착제의
발포율을 높일 경우 비중을 낮추며 차체의 경량화가 가능하다는 장점이 있지만 이에 따라 기계적인
물성이 감소하므로 두 물성에 대한 최적점을 찾는 것이 필요하다. 본 연구에서는 고무변성
에폭시 수지 도입을 통해 발포율과 기계적 물성을 조절하는 동시에 두 가지 물성이 최적점을
이룰 때의 고무변성 에폭시 수지 함량을 찾아내었다. 또한 발포 형상 및 발포율을 분석하기
위해 의료용 연구에 많이 사용되고 있는 Micro X-ray CT라는 장비를 도입하여 비파괴적으로
정밀하게 내부 발포 형상을 관찰하였다.
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2PS-99 백종호
Recovery Property of UV Patterned Pressure-Sensitive Adhesives for Application to
Flexible Displays
†

1

1

백종호, 김현중 , 백두영, 오규영, 김윤진, 심경보, 김영도 서울대학교; 삼성디스플레이
디스플레이 기술이 발전함에 따라 차세대 유연 디스플레이 구현을 위한 많은 연구가 진행되고
있다. 유연 디스플레이 구현을 위해서는 구성요소의 유연 및 복원 특성 확보가 필요하며, 디스플레
이 부착에 필수적으로 사용되는 투명 점착 필름 또한 복원 특성에 대한 연구가 필요하다. 본
연구에서는 트레이드오프 관계에 있는 두 가지 복원 특성(Strain recovery, stress relaxation)을
최적화 하기 위해 광경화형 투명 점착 필름에UV 패터닝 기술을 도입하였다. 패턴 도입을 통해
한 시스템 안에 저경화 영역과 고경화 영역을 포함하도록 하였으며 이를 통해 단순한 광량
조절을 통해서는 얻을 수 없었던 두 가지 복원 특성의 최적점을 찾을 수 있었다.

2PS-100 변민선
Control of Surface Hydrophobicity of Polymer Thin Film by Wrinkling Method
변민선, 조성근, 엄민섭, 이재흥, 최우진† 한국화학연구원
Hydrophobic surface is essential to develop high water-repellent, self-cleaning surface.
Wrinkling is a simple method to make a surface hydrophobic by controlling surface
morphology. The wavelength of the wrinkled structure decreased and its amplitude
increased simultaneously with increasing compressive strain and decreasing film
thickness. It was founded that the structural feature of buckles was the crucial
characteristics to increase contact angle. The contact angle was mainly affected by
the ratio of height of buckles and spacing between the buckles. The thickest film (605
nm) at the highest strain (30%) had the highest ratio of the height to spacing and showed
super-hydrophobicity with high contact angle (169±10∘).

2PS-101 보딘공딘
Enhancement of Oxidative Stability of Sulfonated Poly(arylene ether ketone) Proton
Exchange Membrane Using Ce/15-Crown-5-ether
보딘공딘, 김덕준† 성균관대학교
For polymer electrolyte membrane fuel cell (PEMFC), The membranes prepared from
poly(arylene ether ketone) (PAEK) are one of the potential membranes because of its
economical efficiency, uncomplicated sulfonation. However, it is easily degraded by
hydroxyl radicals. In this study, aminoethyl-15-crown-5 (CR) was grafted to PAEK to
prevent the migration of Ce3+ for long-term anti-oxidation stability, as CR forms a
coordination complex with Ce3+. The chemical and physical structures of membranes
were investigated by FT-IR, 1H NMR, and SAXS. The presence of Ce3+ reduces proton
conductivity but doesn’t affect thermal and mechanical properties. The anti-oxidation
property of the CR grafted PAEK were investigated and compared with PAEK without
CR. According to Fenton test, the membrane with addition of CR/Ce3+ exhibits an
improvement of anti-oxidation ability and an increase in the proton conductivity compared
to the membrane containing only Ce3+ ion.

2PS-102 서아람
Orientation Control of Universal Liquid Crystal Materials by a Simple Scratching Method
†

서아람, 윤동기 한국과학기술원
Orientation control of universal liquid crystal (LC) materials has been important for
electro-optical applications. Here, we have obtained highly oriented universal LC
materials using a simple scratching method. Uniform and linear nanogrooves are fabricated
by scratching various substrates using diamond lapping films. Typical thermotropic and
lyotropic LC materials in the nematic phase are well aligned along to the scratching
direction. Fabricated scratch-induced nanogrooves and resulting well aligned cell are
thoroughly investigated using atomic force microscopy (AFM) and polarized optical
microscopy (POM). To demonstrate the versatility of our platform, twisted nematic (TN)
mode LC displays are fabricated, which shows reliable electro-optical properties. Our
platform suggests the simple, easy, fast, and low-cost method to fabricate various
electro-optical devices as well as patterning templates.

2PS-103 서은별
Preparation of Polymeric Platform with High Functionality based on Azido-polyurethane
서은별, 최지현, 이경진† 충남대학교
The thermoplastic polyurethane (TPU) which can provide great mechanical properties
and processibility has been applied in various field of applications. Despite of these
advantages, it is difficult to introduce specific functions into polymer due to the lack
of functional groups in chain. Herein, we have prepared azido-TPU which can additionally
be modified with useful functional groups using click reaction. As a representative
application, chromic dyes having triple bond have been prepared and introduced into
azido TPU. Along with great processibility of TPU, chromic polymeric materials which
can change their color against external stimulus in the form of fiber or films can be
produced. Additionally, amount of dye in azido-TPU can be controlled by adjusting
amount of reactant. The chromic polymeric platforms can be sensitive against UV light,
and thus functionalized TPU platform could be used for various applications, for example,
UV sensible and protectable clothes and secret code.

2PS-104 서정민
Crystalline Imine-linked two Dimensional Covalent Organic Framework
서정민, 백종범† 울산과학기술원
COF are a new class of porous crystalline materials composed of lightweight elements
such as carbon, nitrogen and oxygen. The recently developed COFs composed of the
C-N linkages are found to have enhanced chemical stability. However the reported
imine-linked COFs typically possesses moderate specific surface areas and mesoporous
pore due to its relatively designed large pore. Therefore the design for new COF with
excellent porosity, high specific surface area and microporous for gas storage is highly
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desired. Here we introduce a new imine-linked COF, which features microporosity.
Through the optimization process, imine-linked COF showed high crystallinity and high
specific surface area, which is close to theoretical surface area.

2PS-105 서지훈
Preparation of Superhydrophobic/Superoleophilic Polyurethane Membrane for oil
Removal Under Contaminated State
†

김홍모, 서지훈 고려대학교
The purpose of this study is to fabricate porous polyurethane (SPU) membranes that
maintaining oil absorption performance even in contaminated conditions. To this end,
a methylsilicone network was formed on the surface using methyltrichlorosilane followed
by the introduction of free hydroxyl groups. The SPU film was prepared by solvent
casting method and the SPU membrane was prepared by electrospinning process. The
surface topography changes were observed by field emission scanning electron
microscopy. The chemical components of the surface changed by the introduction of
the methylsilicone network were confirmed by FT-IR, and the wettability of the surface
was confirmed to be superhydrophobicity and superoleophilicity. As a result, the
self-cleaning effect by superhydrophobicity was induced, and it was succeeded to
fabricate the polyurethane membrane which maintained the existing oil absorption
performance even in the contaminated state.

2PS-106 서현정
Surface Modification of ZAIS [(ZnxAgyInz)S 2] Fluorescence Nanoparticles Using
Biopolymers (BSA) for Stability in Physiological Aqueous Solution
서현정, 연승언, 구상미, 정종진† 한남대학교
Quantum dots (QDs), a semiconductor nanocrystal, exhibit intriguing electronic transitions
that resemble single atom behavior. Due to their unique, compositional optical and
electronic properties, QDs have been applied in biological applications. Herein,
cadmium-free ZAIS nanoparticle was synthesized via the sonochemical approach and
utilized as a new biological probe. We introduce a simple and easy method for the
surface modification of ZAIS NPs with a stable and inert biopolymers. We used BSA
(Bovine Serum Albumin) as a coating biomaterial for ZAIS-MPA. ZAIS-MPA was simply
passivated with BSA, which tested for its stability. As a result, it was confirmed that
BSA biopolymers coat and protect ZAIS NPs for a long period of time in a physiological
aqueous solution.

2PS-107 송광식
The Formation of Patterned Layer Derived from Perhydropolysilazane by Photolithography
Process Using Pulsed UV
송광식, 김영훈, 백한솔, 백정주, 장기철, 신교직†, 최경호 한국생산기술연구원
최근 내지문성이 향상된 디스플레이용 발수필름을 제작하기 위한 연구가 활발히 진행되어 오고
있으며, 표면에 발수특성을 부여하기 위해 표면 거칠기를 제어함과 동시에 낮은 표면에너지를
갖는 화합물을 이용한 화학적 처리를 하고 있다. 본 연구에서는 경화 후 유리와 유사한 특성을
갖는 perhydropolysilazane을 이용하여 투명한 박막을 형성하였으며, 형성된 박막에 펄스
UV를 이용한 포토 리소그래피 공정을 거쳐 표면에 규칙적인 모폴로지를 형성하였으며, 그
형상을 관찰하였다. 또한 일정 패턴이 형성된 폴리실라잔 박막에 불소계 실란 화합물(1H, 1H,
2H, 2H-perfluorooctyltriethoxysilane)을 코팅하여 형성된 박막의 발수특성을 접촉각 측정장치
를 이용하여 평가하였다.

2PS-108 송광호
Understanding Swelling Hysteresis of Polymer Hydrogel upon Drying
†

송광호, 김정욱 서강대학교
While experimenting with the water content of Hydrogel using PEGDA 700 polymer,
we found an interesting phenomenon of hysteresis by drying. After completely drying
the Hydrogel composed of PEGDA 700 10 w/%, after dry and reswelling hydrogel, it
becomes more transparent and at the same time decreases the water content The first
hypothesis for analyzing the hysteresis generated by drying is that water is evaporated,
and the polymer chains are cracked due to stress applied to the polymer structure
by the capillary force acting. The second hypothesis is that through the phenomenon
of transparency, the structure of the polymer network becomes more uniform. In the
case of a polymer with a large pore size, it is opaque due to the scattering of light
due to its polymer structure. To confirm this phenomenon, chemical analysis (FT-IR,
XPS) was used and the physical structure (Dextran FITC, Rhodamine B acrylate, Rheometer)
was analyzed by Confocal microscope.

2PS-109 송선구
Selective Detection of Chemical Warfare Agents by Single-walled Carbon Nanotubebased Chemo-capacitive Sensors Fabricated by Dielectrophoresis
송선구, 송창식1,†, 오창석1 성균관대학교; 1성균관대학교 화학과
Dielectrophoresis (DEP) is one of the methods for uniformly aligning single-walled carbon
nanotube (SWCNTs) between designed electrodes. The DEP-fabricated sensors are
suitable for the detection of chemical warfare agents (CWAs) due to their sensivitity.
However, this sensors has a limitation in selectivity in sensing various CWAs, so we
developed thiourea-based receptors to functionalize SWCNTs by diazonium chemistry.
In addition, polymeric receptor molecules were also spin-coated on SWCNTs for ensuring
the selectivity. The fabricated SWCNT sensors showed good responses and selectivities
on the CWAs tested: DMMP (GB simulant), CEPS (simulant of HD), VX and CG, which
were further analyzed by PCA and the pattern recognition.

2PS-110 송인호
Ambipolar Asymmetric Conjugated Polymers via Irregular Main Backbone Engineering
for Environmentally Friendly Processing

송인호, 안재용, 한명근, 유호정1, 김윤희2, 오준학† POSTECH; 1KHNP CRI; 2경상대학교
In addition to having strong charge transport capability, field-effect transistors based
on conjugated polymer thin films should be processed using nonchlorinated solvents
for environmentally friendly device fabrication to avoid their harmful health and
environmental effects. In this report, ambipolar nonchlorinated solution-processable
polymeric semiconductors based on a diketopyrrolopyrrole (DPP) backbone is described.
Asymmetric DPP main backbone enables high solubility and processability in the
nonchlorinated solvents. Fabricated polymer films exhibit ambipolar charge transport
characteristics and highly enhanced electrical performances with high-boiling-point
additives due to greatly enhanced intermolecular interactions and resulting large
aggregates of nanostructures.

2PS-111 송인호
Preparation of Porous Polyimide Through Pickering High Internal Phase Emulsions
†

송인호, 최주영, 진승원, 남경남, 김동민, 정찬문 연세대학교
Porous polymers can be used as gas storage and separation materials, as filtration/
separation membranes, as packing materials in chromatography, and for many other
applications. Polyimides (PIs) are well-known as high-performance material for various
applications because of their superior mechanical properties at elevated temperature
due to their thermal stability. In this study, porous polyimide was prepared through
high internal phase emulsions (HIPEs). HIPEs was prepared by polyimide particle as
emulsion stabilizer.

2PS-112 송지은
Improvement of Residue Prevention for Protective Film by Curing Method of Pressuresensitive Adhesive
송지은, 박지현, 임민지, 김형일† 충남대학교
In the next generation display field, the importance of a protective film is more emphasized
in such aspects as appearance protection, prevention of moisture, and prevention from
contamination. As the peel-off speed of protective film becomes faster, there is more
chance of leaving residues of adhesives on the surface. In addition, there is an increasing
need of little change in peel strength with time for pressure-sensitive adhesive applied
in protective film production. In this study, the adhesive properties were controlled
by various curing methods, amounts of curing agent, and curing method to reduce
the residue after detaching of protective film.

2PS-113 스트라다사부찬드라
Synthesis and Characterization of Sulfonamide Polyphenylene Containing Benzophenone
Moiety via Nickel Catalyzed Polymerization
스트라다사부찬드라, 진레이, 윤수진, 김재웅, 김대호, 김환기† 건국대학교
A series of sulfonimide based polyphenylene membranes containing benzophenone
moieties were synthesized via Ni(0) catalyzed polymerization. The sulfonimide monomer was
prepared from Sodium 3-(2,5-Dichlorobenzoyl)benzenesulfonate and sulfamoyl fluoride.
Polymerization was carried out with sulfonamide monomer and 2,5-dichlorobenzophenone.
The monomer has good reactivity in polymerization by electron withdrawing group as
benzophenone and Sulfonimide groups have higher acidity than sulfonic acid group.
Membranes, including benzoyl segments without ether linkage, also provided good
dimensional stability. Morphology of the polymers matrix was greatly affected by the
membranes’ properties and stability.

2PS-114 신용주
Boosting the Performance of Polylactic Acid with Functionalized Calcium Carbonate
Karsten Schultz, Richard Waters1, 신용주2,† Omya Swiss; 1Omya RAP; 2오미아 코리아
Omya developed the Smartfill technology platform to improve the performance of Calcium
Carbonate in polyesters and especially in Polylactic Acid. In Polyolefins and Polystyrene,
the use of Calcium Carbonate is well known and addition rates of up to 40% are quite
common. However, in the case of PLA, using conventional Calcium Carbonate products
has led to poor product performance as a result of hydrolysis during processing. For
this reason, high loadings of Calcium Carbonate in PLA or PLA rich compounds have
not been feasible or beneficial. With the development of Omya Smartfill® technology
the situation has changed. Products like Omya Smartfill® developed specifically for
PLA applications demonstrate almost no hydrolysis when processed at high loading.
At the same time, the addition of Omya Smartfill® improves product stiffness, impact
resistance, elongation, heat transfer, and it contributes to an overall reduction in
formulation cost.

2PS-115 신타
Synthesis of Fluorine and Cyano-Substituted Trifluoromethylated Quinoxaline-Based
Conjugated Polymers for Photovoltaic Application
신타, 장동욱† 부경대학교
We have successfully synthesized four new D-π-A conjugated polymers (PBDT-QxF,
PBDT-QxFCF3, PBDT-QxCN, and PBDT-QxCNCF3). Stille reaction was done to combine
the 2-ethyl-hexyl-thio-thiophene modified benzodithiophene (BDT) as the main
backbone of electron donor and Quinoxaline (Qx) as the main backbone of the electron
acceptor. In order to improve its photovoltaic performance, various electron-withdrawing
groups were incorporated to the Qx. Cyano group or Fluorine atom were substituted
to the main backbone of Qx. Meanwhile, strong electron-withdrawing trifluoromethyl
(CF3) groups were introduced to the phenyl groups in the Qx side chain of the reference
polymers (PBDT-QxF and PBDT-QxCN) to form PBDT-QxFCF3 and PBDT-QxCNCF3,
respectively. As a result, enhanced photovoltaic device performance can be achieved.
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2PS-116 신흥섭
New Blue Thermally Activated Delayed Fluorescence Emitter Adopting a Spiro
Fragment as a Donor
신흥섭, Prem Prabhakaran, 이광섭† 한남대학교
rd
Thermally activated delayed fluorescence (TADF) is the 3 generation of OLED emitter.
Blue TADF emitters had been numerously investigated on increasing the efficiency ever
since it is first introduced. Here we have developed a deep blue TADF emitter using
9,9-dimethyl-9H-thioxanthene 10,10-dioxide (DMTD) acceptor and a 10H-spiro
[acridine-9,9'-fluorene] (SpiroAc) donor. DMTD-SpiroAc has twisted plane between
donor and acceptor and also donor itself by spiro part, resulting in reduced of singlet−
triplet splitting (ΔEST) by separation of HOMO and LUMO portion. We have summarized
our experiments regarding measurement of optical and TADF properties for comparison
with other emitters that have similar structures with same acceptor but different donors.

2PS-117 심규성
Reactive Property of UV Dual Curing Condition OCA with Low Reactivity Crosslinking
Agent
심규성, 김현중†, 김지수, 정윤재, 고현민, 염진석1, 최준식1 서울대학교; 1(주)LMS
최근들어 스마트 기기의 발전이 거듭됨에 있어서, 형태의 변화가 요구 되고 있다. 이에 따라
폴더블 기기 및 커브드 기기의 이용이 증가 하고 있는 추세다. 또한 일정 수준의 굴곡반경을
만족하는 소재에 있어서 이를 고정하기 위한 점,접착제의 물성을 요구 하는 경우가 증가 하고
있다. 다시 말해 소재 자체에서는 유연 기기의 물성을 만족 할 수 있으나, 소재간의 점착특성에서
점착제에서 defect가 발생하는 문제가 발생 하고 있다. 이러한 defect을 해결하기 위한 방법으로
low modulus를 갖는 OCA를 연구하고자 한다. 본 연구에서는 이러한 요구 사항을 만족하기
위하여 낮은 반응성을 갖는 OCA를 중합하고, 가교제를 통한 2차경화를 구현하고자 하였다.
Peel&tack을 통한 점착력을 확인하였다. 또한 DMA를 통하여 modulus를 확인하였으며,
Photo-DSC를 이용해 2차경화의 가능성 및 반응성을 확인하였다.

2PS-118 심규성
Evaluation and Characteristic of Peelable Property Based on The Release Agent
Content Variation
심규성, 김현중†, 김경민, 신승한1 서울대학교; 1한국생산기술연구원
일반적으로 이형력이 있는 코팅 소재를 사용하여 코팅을 진행 하는 경우 이형력에 따라서,
substrate에 잔여물의 존재 여부와 필러블 소재의 인장력등의 영향을 필러블 소재의 기본적인
물성으로 평가를 진행한다. 또한 높은 점착력을 갖는 코팅소재를 peelable 코팅으로 사용하기
위하여 이형제를 첨가하여 기본 물성의 감소를 최소화하는 최적화 된 함량을 찾는 연구를 진행
한다. 본 연구에서 DMPA 계열의 필러블소재를 이용한 점착력 평가를 진행하였으며, 이형제를
첨가하여 이형제 함량에 따른 점착력 평가를 진행하였다. 또한 base 소재에 따라서 변화하는
이형력의 평가를 진행하였다.

2PS-119 안득주
Self-rolling of Polymeric Bilayer Films
†

안득주, 최수빈, 윤광한, 김승현 인하대학교
Self-folding films are unique thin films its shape voluntarily changes by bending
phenomenon due to expansion or contraction of the material if ambient environmental
conditions change. However, inhomogeneous expansion/contraction is necessary to
develop the properties of self-folding. For that reason, self-folding polymeric films
can create bilayers structure by sequentially coating two or more polymers with different
volumetric expansion characteristics. In this experiment, bilayer structure films were
fabricated using polystyrene (PS) and poly(4-vinylpyridine) (P4VP) homopolymer and
induced folding using the swelling characteristic when P4VP was exposed to acid.
In addition, to check the degree of swelling of P4VP bottom layer, we adjusted the
thickness of the films as well as UV cross-linking time, Hydrofluoric acid (HF) concentration
and dipping time. As a result, we were able to systematically organize the conditions
under which self-folding behaviors occur in PS/P4VP bilayer.

is expected because N-heterocyclic structure in functional group can repulse vanadium
ion. All of the synthesized membranes show significantly low vanadium ion permeability
compared to Nafion® 117 membranes, and VRFB fabricated with synthesized membrane
maintained efficiency without any degradation.

2PS-122 안예진
Ladder-Structured Polysilsesquioxane/Al2O3 Nanocomposites for Transparent WearResistant Windows
안예진, 김민선, 김봉기†, 육지호1 건국대학교; 1인하대학교
As a protective layer for deformable displays, we synthesized ladder-type polysilsesquioxanes
(LPSQs) containing cyclic epoxy as a curable unit. The mechanical properties of LPSQs
after photo- and thermal-curing with a slight addition of Al2O3 nanoparticles were
compared with those of the pure LPSQs. The prepared LPSQ-Al2O3 nanocomposites
and the pure LPSQs exhibited comparable optical transparencies and thermal stabilities.
Moreover, our results indicated that the addition of nanoparticles to LPSQs moderately
enhanced the epoxy conversion rate and remarkably improved the wear resistance,
including hardness, after curing processes. The excellent mechanical properties of
the LPSQ-Al2O3 nanocomposites could be attributed to three-dimensionally interconnected
networks of organic-inorganic hybrid-type chemical structures in the LPSQ as well
as additional reinforcement from amine-functionalized Al2O3 nanoparticles covalently
interconnected with the LPSQ.

2PS-123 양문호
Synthesis of D-A Conjugated Polymer with Cyano Group for Organic Solar Cell
Application
†

양문호, 장동욱 부경대학교
We synthesized D-A conjugated polymer for the application in organic photovaoltaic
cells. In polymer, Benzodithiophene (BDT) unit was used as the electron donor and
benzothiadizole (BT) and quinoxaline (Qx) were used as the withdrawing unit. To know
the photovaoltaic performance, PCBM was used as donor unit and these polymers were
used as acceptor unit in photovaoltaic cells. We have different results accroidng to
differernt main units in electron withdrawing parts in polymer. We selected Cyano group
as an electron-withdrawing moiety to enhacne Voc and Jsc. To figure out the poylmer,
some of the measurement were executed such as Differential Scanning Calorimetry
(GPC), Thermal Gavimetric Analysis, Cyclic voltamnetry, and Uv visble and so on. To
know the photovaoltaic performance.

2PS-124 엄상원
Electrical Properties Improvement of Donor-acceptor Type Polymers by Adjusting
External Condition Within Eutectic System
†

엄상원, 석소연, 이지선, 강영종 한양대학교
Donor-acceptor type polymers in which electron rich (donor), electron deficient (acceptor)
are repeatedly connected to a polymer backbone, have attracted attention in many
research fields due to their high electrical characteristic, however donor-acceptor type
polymers have difficulties in application because of low solubility in organic solvents
and low crystallinity, so based on eutectic system, we have enhanced electron mobility
by increasing crystallinity through making nanowire with vertically confined mold and
applying shear force to film, further have optimized epitaxial growth condition by controlling
the phase separation rate within the microchannel, consequentially this system, which
can be easily processed at low temperatures (around 60 ℃) and increase the crystallinity,
opens up the possibility of device application for donor-acceptor type polymers.

2PS-125 여현기
Various Versatile Crosslinked Networks Based on Thiol-Epoxy Chemistry for Soft
Imprint Lithography
†

안성진, 신상빈, 도정윤† 부산대학교
Various sensors for heavy metals causing environmental pollution have been developed.
Among them, fluorescent sensors have the advantage of easy observation with high
sensitivity and selectivity. We studied rhodamine based sensors in water medium to
detect Hg ion. Several thiocarbonate derivatives were considered for strong metal binding
and introduced into rhodamine dye. Low water solubility of the rhodamine sensors was
enhanced by attached sulfonate anion group. Polymer supported rhodamine was prepared
by radical polymerization using anionic and cationic acrylate copolymer in two synthetic
ways. Metal sensing properties of the prepared polymer sensors were performed by
PL-measurement in water.

여현기, 방준하, Anzar Khan 고려대학교
Crosslinked networks can be easily synthesized through thiol-epoxy “click” reaction;
a highly adaptable and convenient proton transfer polymerization method. For instance,
various networks can be produced by simply mixing thiol and epoxy monomers with
any basic organic or inorganic polymerization catalyst, even in the absence of solvent.
Initiation of polymerization in ambient conditions, or external light sources emphasizes
the versatility of this reaction. Either thermal or photochemical methods can be used
to produce thick films with patterns through soft imprint lithography. Resolution and
structural character of patterns differ on the network’s own physical properties, which
are defined with the monomer used in polymerization. Physical properties of crosslinked
networks formed with monomers containing polydimethylsiloxane (PDMS) were compared
and examined with ones containing polyethyleneglycol (PEG), proving the utility and
diversity of materials based on thiol-epoxy chemistry.

2PS-121 안연호
Imidazolium Functionalized Poly(arylene ether ketone) Anion Exchange Membrane
with High Durability for Vanadium Redox Flow Battery

2PS-126 연승언
The Synthesis of High Performance Non-toxic(Zn xAgyInz)S 2 Nanocrystal Using
Ultrasonication

2PS-120 안성진
Water Soluble Polymeric Chemosensor based on Hg-sensitive Rhodamine Dye

†

안연호, 김덕준 성균관대학교
Vanadium redox flow battery (VRFB) is one kind of ESS, which converts electricity to
chemical energy by redox reaction in each electrolyte tank. For the operation of VRFB,
ion exchange membrane plays important role such as providing ion transfer channel
for charge carriers, and preventing electrolyte of each electrode from cross-mixing.
In this study, the anion exchange membrane is synthesized from poly(arylene ether
ketone) with 1-(3-aminopropyl) imidazole as pendant groups for vanadium redox flow
battery application. Reduced vanadium ion permeability and high chemical stability
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연승언, 정종진†, 서현정, 구상미 한남대학교
Although quantum dot has received attention due to its excellent and unique fluorescence
properties such as brightness, photostability, size dependence in emission wavelength,
its toxic heavy metals limit biological applications. ZAIS has excellent properties including
long fluorescence lifetime and higher brightness than QDs without photoblinking. Here,
we applied the sonochemical approach to the synthesis of (ZnxAgyInz)S2 (ZAIS) NC,
which is simple, rapid, and efficient to create a library of ZAIS containing the information
of fluorescence colors and intensities according to ratios of each component – Zn,
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Ag, In. In addition, the interaction between the ligand and surface of ZAIS should be
understood as one of the important factors of ZAIS synthesis. Therefore, we have
investigated the effects of various polymer-based ligand and optimal reaction condition
for ZAIS synthesis.

structure, biotin to interact with its receptors on cancer cell surfaces. And hydrazine
hydrate, a pH-sensitive group, was also grafted to PSI to carry and release antitumor
drugs such as Doxorubicin in tumor pH environments. The structure and biomedical
properties of PA-coated IONs were investigated in vitro and in vivo experiments.

2PS-127 오은체
Fabrication and Evaluation of Coatable Polarizer

2PS-132 원종인
Highly Soluble Fluorous Alkyl Ether-tagged Imaging Materials for the Photopatterning of Organic Light-emitting Diodes

†

오은체, Rui He, 이명훈 전북대학교
현재 가장 많이 발전되고 사용하고 있는 LCD에서의 필수 요소 중 하나는 편광판이다. 특히
코팅형 편광판은 LCD 뿐 아니라 플렉시블 OLED의 반사방지 필름의 핵심 기술로서 최근 그
중요성이 부각되고 있다. 본 연구에서는 호스트-게스트 시스템을 바탕으로 코팅형 편광판 제작을
목표로 한다. 호스트 물질로 acrylate 그룹이 달린 중합 가능한 액정 모노머와 이색성 염료를
사용하여 조액하고 코팅 공정을 거친 후 자외선 광조사 경화를 통해 제조한다. 광조사를 통한
경화 시 액정모노머의 중합에 따른 배열도 변화에 기인하여 경화 전과 경화 후의 DR값의 차이가
커 본 연구에서는 이를 해결하고자 여러가지 액정 단량체와 첨가제의 비율을 조절함으로써
DR값의 변화를 최소화가 가능함을 확인하였다. 두가지 액정 단량체의 비율을 조절함으로써
액정의 상변이 온도가 높아짐을 확인하였으며, 특별히 고안된 첨가제를 첨가함으로써 경화
전과 경화 후 DR 값의 변화가 최소화됨을 확인하였다.

2PS-128 오종원
Dynamic Polydiacetylene Organogel Microstructure Fabrication Using Photolithography
Technique
†

오종원, 이지석 울산과학기술원
Polydiacetylenes (PDAs) are efficient sensing material due to their unique optical
properties in that they exhibit visible color transition from blue to red and fluorescence
emission at red upon external stimuli. Many researchers have developed PDAs-based
sensors exhibiting dual signaling. Especially, PDAs-based sensors showing reversible
color transition have been prepared in many different forms such as monolayers, films,
and colloidal liposomes. However, development of PDAs-based sensor exhibiting
reversible fluorescence transition still remains a challenge. Here, we developed novel
PDA organogel microstructures using Flow lithography. Fabricated PDA microstructure
displayed reversible volumetric/fluorescent transition via solvent exchange. Furthermore,
we developed interference pattern on-off system based on patterned PDA microstructure
using halftone mask. This dynamic PDA organogel microstructure have great potential
for devlopment of multi-level security (MLS) system.

2PS-129 왕혁식
Studies of Photo-curing Behavior of Mixtures of Different Acrylate Oligomers
왕혁식, 이승혁, 부석형, 송기국† 경희대학교
The photo-curing behavior of mixtures of urethane acrylate oligomer with acrylate
monomers was investigated using time-resolved FTIR spectroscopy and photo-DSC.
The photo-curing process of one of the several acrylate components was monitored
in FTIR experiments using a deuterated compound. In order to identify specific acrylate
components involved in the free radical polymerization of three acrylate components,
the reaction of acrylate functional groups as a function of time was monitored by observing
the characteristic IR peaks of each component. For predicting the composition of the
copolymer formed at certain moments during the copolymerization, it is necessary to
understand differences in acrylate monomer reactivity that affects the sequence
distribution of different repeat units in the copolymer molecules. Based on such information
on acrylate chain structure of copolymers, it is possible to explain different mechanical
properties of photo-cured mixtures of acrylate oligomers.

2PS-130 우마상카
Moth Eye Inspired Hierarchical Materials: Preparation of Moth Eye Patterned Polymer
Films with Selective Functionalization on Microdomes
†

우마상카, 허도성 인제대학교
Inspired by the morphology exhibited by natural moth eye, PEDOT moth eye patterned
(MEP) films with tin sulfide (SnS) selectively coated on microdomes was fabricated.
Patterned materials mimicking moth eye are successful in self-cleaning materials, LEDs
and solar cells. SnS is emerging as a new solar absorbing material because of its
suitable band gap of ~1.1 to 2.1 eV. Also, SnS is non-toxic and earth abundant, besides
it can be either p-type and n-type depend on preparation conditions. SnS together
with PEDOT, a highly conducting, transparent, hole transport material can be adopted
to fabricate flexible, roll-to-roll polymer solar cells. However, the efficiency of most
of the present day SnS based solar cells is only ~ 4%, one of the ways to improve
the efficiency is to increase the absorption of SnS active layer, hence the combination
of PEDOT/SnS with MEP morphology can enhance the performance of SnS based solar
cells by combining the advantageous of materials with morphology.

2PS-131 원민프엉
Polyaspartamide Coated Iron Oxide Nanoparticles for MRI Contrast Agents and
Chemotherapy
원민프엉, 김덕준† 성균관대학교
In this study, super-paramagnetic iron oxide nanoparticles (IONs) were synthesized
by the thermal decomposition method. For chemotherapy and negative magnetic resonance
imaging contrast agents applications, the IONs were coated with polyaspartamide (PA)
to enhance their biocompatibility and hydrophilicity (PA-coated IONs). Polysuccinimide
(PSI) is the backbone of polyaspartamide, which is biocompatible, biodegradable.
Multifunctional polymers were grafted on PSI, including hydrophilic O-(2-aminoethyl)
polyethylene glycol (PEG) and hydrophobic octadecylamine (C18) for amphiphilic

원종인, 손종찬, 이진균† 인하대학교
To construct micron-scale materials patterns on organic charge-transport layers is
important but challenging for the production of high resolution organic light-emitting
diodes (OLEDs). One of the promising candidates to overcome this huddle is Orthogonal
Photolithography enabled with fluorous solvents and highly fluorinated photoresist (PR)
materials. From the context of this concept, we synthesized a perfluoroether-type
calixarene PR and a photoacid generator (PAG) which show a significantly improved
solubility in fluorous solvents for PR deposition, pattern develop and stripping. In this
poster presentation, we are going to show the synthesis of highly fluorinated photoresist
materials, examination their dissolution characteristics, patterning performance, and
finally applications to the fabrication of patterned OLED pixels built on an organic
hole-transport layer.

2PS-133 유가연
Poly(Acrylic Acid)-Poly(Ethylene Glycol) incorporated Cellulose Binder for HighPerformance Silicon Anodes in Lithium-ion Batteries
유가연, 조미숙, 이영관† 성균관대학교 화학공학부
Cellulose grafted with poly(acrylic acid) (PAA) and poly(ethylene glycol) (PEG) were
synthesized by an atom transfer radical polymerization (ATRP) followed by a click reaction,
which provides well defined polymeric binder for silicon based anode. Cellulose is
the most abundant renewable materials and intrinsically greener and has excellent
mechanical properties, which prevents from disintegration of silicon anode compared
with that of conventional binder, PAA and carboxymethyl cellulose (CMC). PEG was
grafted at the end of PAA chain to support Li ion diffusion, enhancing the ionic conductivity.
The performance of Si anode with cellulose-PAA-PEG binder was evaluated by chargedischarge test, rate capability, and cycle retention. The fabricated cellulose binder
incorporated with PAA and PEG showed the potential application for silicon anode in
lithium-ion batteries.

2PS-134 유 라
Generation of Periodic Liquid Crystal Defect Array via Modulating of Alternative Current
Electric Field
1

1

1

1,†

1

유 라, 최윤석 , 신민정 , 서민교 , 윤동기 한국과학기술원; KAIST
We have demonstrated the reconfigurable various kinds of liquid crystal (LC) defects
of the nematic phase using crossed in-plane electric fields. Maltese cross, butterfly
and four-leaf clover optical textures are generated by varying the electrode configuration.
The optical properties of periodic LC patterns are tunable by controlling frequency
of applied electric field, and temperature. The versatility of our platform can be found
by applying to optical beam shaping and particle trapping-releasing experiments.

2PS-135 유수영
P2O5 Catalyzed Covalent Triazine Based Framework for Gas Adsorption
유수영, 백종범† UNIST
For the first-time phosphorus pentoxide (P2O5) catalyzed condensation reaction of
aromatic amide to form triazine ring. P2O5-catalyzed condensation reaction is applied
on terephthalamide to construct triazine-based framework. This unique approach yields,
highly crystalline covalent triazine frameworks (pCTF-1) with high specific surface area
2 −1
(2039.1 m g ). At low pressure pCTF-1 shows high CO2 (21.9 wt% at 273 K) and H2
(1.75 wt% at 77 K) uptake capacity.

2PS-136 유정주
Inhomogeneities of End-crosslinked Poly(ethylene glycol) Network
유정주†, 신은주, 손대원1 한국원자력연구원; 1한양대학교
This study reveals the internal structure of poly(ethylene glycol) (PEG) network with
chain ends crosslinks. PEG networks with different molecular weight and volume fraction
were observed by using small-angle neutron scattering and X-ray scattering. The
networks exhibited certain domains determined by molecular weight between crosslinks
and inhomogeneities influenced by volume fraction. The swollen and cast network also
proved the occupation of local domains, consisting of entangled chains or lamellar
stacks, in the networks. The results demonstrate the optical properties caused by the
localized polymer density in the network, and they provide the ideas to prepare controllable
network architecture.

2PS-137 유현재
Optimization of Water-dispersible Polyaniline Inks for Screen-printing process
†

유현재, 조성훈 영남대학교
In this work, a water-dispersible Polyaniline (PANI) ink for screen-printing have been
demonstrated. The screen-printing process has high potential to be used in various
application fields that require mass-producibility, scalability, cost-effectiveness, and
eco-friendliness. The optimization and fabrication of PANI/PEO compounding have been
carried out to achieve highly dispersible and conductive screen printing ink. Various
sizes and shapes of the patterns could be easily obtained from the cost-effective
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screen-printing. To characterize the printability, dispersion, and electrical properties
of the screen-printed polyaniline were evaluated using 4-point probe conductivity meter,
optical microscope, and so forth.

2PS-138 윤광한
Fabrication of Various Self-assembled Structure by Using ABC Triblock Copolymer
Thin Films
윤광한, 안득주, 최수빈, 김승현† 인하대학교
Block copolymers (BCPs) can provide an easy yet efficient way to fabricate well-ordered
structures via their self-assembly property AB diblock copolymers are exhibiting the
self-assembled structure such as spheres, cylinders, gyroids, or lamellae. The
self-assembled structure of the ABC triblock copolymer is more complex and diverse
than AB diblock copolymer due to increased number of variables. Also, another structure
can be obtained by blending ABC triblock copolymer and diblock copolymers. To
investigate the structural difference between the diblock copolymer, triblock copolymer
and blending, the spin-coated thin films were phase-separated by solvent annealing
by using AFM. To distinguish the structure of triblock copolymers, silver and gold were
selectively attached to specific domains by using TEM. In this study, it was shown
that the structure of triblock copolymer can be controlled by various factors suggesting
the potentials of triblock copolymers in various applications.

2PS-139 윤소희
Fabrication of Inverse Opal Hydrogel Sensor on Flexible Film Using Transfer Process
†

윤소희, 이원목 세종대학교
Photonic crystal is a periodic optical nanostructure which has photonic band gap. This
structure can be made by using monodisperse polymer microsphere. Originally, we
have used polystyrene (PS) colloidal particles to make well-ordered opal structure
by using the ‘Direct enhanced evaporation colloidal assembly (DEECA)’ process. I tried
another process for transfer by applying the DEECA process. We could fabricate inverse
opal structure composed of specific hydrogel by eliminating the polymer microsphere.
This structure swells or shrinks as respond to a certain stimulus when it was exposed
to solution with different condition due to ‘Gibbs-Donnan (equilibrium) effect’. The
capability of this device can be enhanced by transferring to more flexible polymer
substrates such as Polyethylene terephthalate (PET). This process is expected to be
utilized for various applications like biosensor.

2PS-140 윤수진
Synthesis of Solid Polymer Electrolytes Poly(Malesulfoneimide)s Containing Flurorsulfonly
Group for Lithium Ion Batteries by UV-Curing
윤수진, Ahmed Faiz, 류태욱, 이승찬, 김대호, 김환기† 건국대학교
Lithium-ion battery is the advantage of longer life, high energy density and open circuit
voltage. we are conducting research using a solid polymer electrolyte with low conductivity
but no danger of explosion. When using monomers with an ether group, it is possible
to confirm that the conductivity increases because the ether group moves Li ions into
crown-ether form. Therefore, the purpose of this experiment is to increase the Ionic
conductivity by using a fluorosulfonyl group and ether liner monomer. Our present work
is to synthesize a solid polymer electrolyte based on fluorosulfonyl group that can be
used in a lithium ion battery. Malesulfoneimide (MSI) was synthesized by nucleophilic
addition of fluorosulfonyl isocyanate and Maleimide with catalyst trimethylamine in
Methylene chloride and Benzene as the co-solvent. polymer can be synthesized by
UV-curing using MSI, Trimethylolpropane ethoxylate triacrylate, Polyethylene glycol
diacrylate, Divinylbenzene.

cores are swollen with styrene monomer and polymerized, thus producing PS nanoparticles
with PEO brushes and azide functional end groups. DNA strands are conjugated onto
the ends of the PEO brushes on the surface of PS particles through a strain-promoted
alkyne-azide cycloaddition reaction (SPAAC). The DNA-polyNP with complementary
sequences show thermally-responsive association and dissociation behavior.

2PS-143 이건호
Melanin-doped Mechanochromic Photonic Films with Pronounced Structural Colors
이건호, 한상훈, 이정민1, 김신현† 한국과학기술원; 1국방과학연구소
Responsive photonic crystals are periodic nanostructures with photonic bandgap that
modulated by external stimuli. Compared with lots of stimuli, mechanical pressing or
stretching represents a straightforward and effective strategy for manipulating the
properties of photonic structures. Therefore, mechanochromic photonic crystals can
be used for color display, sensor, ink, and optical devices. We introduce nonclose-packed
face-centered cubic arrays of silica particles in an elastomer. The arrays are formed
by interparticle repulsion exerted by dense solvation layers on the particle surface.
In addition, synthetic melanin nanoparticles are inserted into the arrays to suppress
the white scattering of light, so pronounce structural colors with high visibility in a
white background. Moreover, the photonic films exhibit a large reversible shift of structural
color under stretching. Finally, elastic photonic films with high visibility have an enormous
potential for various areas.

2PS-144 이경민
Rapid Accessible Fabrication and Engineering of Bilayered Hydrogels: Revisiting the
Cross-Linking Effect on Superabsorbent Poly(acrylic acid)
이경민, 김형우1,†, 장지영 서울대학교; 1전남대학교
Superabsorbent hydrogels can hold considerable amount of water, which is strongly
dependent on the cross-linking density. This study focuses on the preparation of hydrogels
by reweighing the effect of cross-linking density on physical properties, which provides
green fabrication of bilayered hydrogels that consist of homogeneous structural motifs
but show programmed responses via sequential radical polymerization. In particular,
when two hydrogel layers containing different cross-linking densities are joined together,
an integrated linear bilayer shows heterogeneous deformation triggered water. We monitor
the linear hydrogel bilayer bending into a circle and engineer it by incorporating disperse
dyes. In addition, we demonstrate an electric circuit switch using a patterned hydrogel.
Anisotropic shape change of the polyelectrolyte switch closes an open circuit and lights
a light-emitting diode in red.

2PS-145 이다은
Cure Kinetics of Epoxy Powder Coatings for Steel Pipe with Various Latent Catalysts
이다은, 이진석, 조한정† KCC중앙연구소
Epoxy powder coatings are widely used for steel pipe because of their excellent corrosion
resistance and flexibility, as well as their demand for environmentally friendly paints.
The failures such as water absorption or delamination of epoxy coatings are associated
with the reaction rate and the degree of conversion. Therefore, it is important to select
the appropriate latent catalysts to control the reaction rate. We selected four latent
catalysts and performed a DSC analysis to compare the curing kinetics using the model
free method. The cross-linking densities of the epoxy coatings of each catalyst were
also compared by TD-NMR (Time-domain NMR) measurement.

2PS-146 이동건
Tissue-adhesive Polyelectrolyte Hydrogel Using Natural Polymers
†

2PS-141 윤원진
Automatic Vertical Alignment Layer of Photo-polymerizable Amphiphilic Monomers
with Strong Anchoring Energy by Phase Separation Induced Polymerization
윤원진, 정광운† 전북대학교
The amphiphilic reactive monomer consisting of hydrophilic and hydrophobic moieties,
and a reactive vinyl functional group was designed and synthesized for the formation
of automatic vertical alignment (VA) layer of liquid crystal (LC). Some reactive monomers
in LC mixture were migrated on the substrates by phase separation and other reactive
monomers was dispersed in the LC mixture. For stabilization of automatic VA layer,
reactive monomers were polymerized by UV light with methacryl polyhedral oligomeric
silsesquioxane (MAPOSS) as a crosslinker. Polymerized reactive monomer and MAPOSS
formed nanoparticles and were migrated on substrate during polymerization by phase
separation induced polymerization. The polymer-stabilized automatic VA layer exhibited
a strong surface anchoring energy without any light scattering. This work was supported
by the BRL, MOTIE/KDRC, Mid-Career Researcher Program (2016R1A2B2011041), and
NRF-2017 Global Ph.D. Fellowship Program (NRF-2017H 1A 2A 1045855).

2PS-142 윤정훈
DNA-Functionalized 100-nm Polymer Nanoparticles from Block Copolymer Micelles
윤정훈, 이새롬, 조인성, 오준석1, David J. Pine1, 심태섭2, 이기라† 성균관대학교; 1뉴욕대학교;
2
아주대학교
DNA-mediated self-assembly of colloidal particles is one of the most promising
approaches for constructing colloidal superstructures. For nanophotonic materials and
devices, DNA-functionalized colloids with diameters of around 100 nm are essential
building blocks. Here, we demonstrate a strategy for synthesizing DNA-functionalized
polymer nanoparticles (DNA-polyNP) in the size range of 55~150 nm using block
copolymer micelles as a template. Diblock copolymers of polystyrene-b-poly(ethylene
oxide) with an azide end group are first formed into spherical micelles. Then, micelle
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이동건, 나양호 한남대학교 화공신소재공학과
Polymer hydrogels consist of a three-dimensional network structure containing water.
Since the polymer hydrogels contain excess water, they have characteristics such as
biocompatibility, viscoelasticity, and low friction, which are difficult to realize in solid
materials such as ceramics, plastic and metal. For this reason, the hydrogel is similar
to a bio-soft tissue and is expected to be applied to biomaterial such as cartilage,
scaffold, etc. Recently it is reported that some synthetic polyelectrolyte gels with robust
and tough property show adhesion on tissue surface in spite of limiting practical
application. For excellent biocompatibility, natural polymer hydrogels are promising
candidates but have a disadvantage of low mechanical strength. In this study, we study
a new type of natural polyelectrolyte hydrogels excellent toughness and biocompatibility,
clarifying the structure - properties relationship. The adhesion behavior on various
tissues of these gels are also investigated.

2PS-147 이두연
Adsorption of Metallic Solt by Introduction of Functional Group to Polypropylene
이두연, 전준표†, 강필현, 이연식1 한국원자력연구원; 1전북대학교
In this study, glycidyl methacrylate monomers having epoxide groups were radiation
graft polymerized to polypropylene with electron beam. Prepared PP-g-GMA was
aminated and sulfonated to give chelate adsorption and ion exchange adsorption
properties. Modified PP-g-GMA measured its characteristic of metal adsorption, focused
on capacity. Thermogravimetric analysis were used for measure graft yeild and conversion
ratio. FT-IR spectrum showed a change in functional group during polypropylene grafting,
amination and sulfonation. Functional groups reacted to polypropylene could be verified
their types and fraction through X-ray photoelectron spectroscopy. The scanning electron
microscopy figure showed change of surface morphology of polypropylene. the result
of Inductively coupled plasma mass spectrometry showed quantitative radioactive metal
ion adsorption on aminated PP-g-GMA.
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2PS-148 이명연
Facile Sythesis Melamine-Terephthalaldehyde Polymer (MTP) for CO 2 Adsorption

2PS-154 이상훈
Polarized Light Emission Based on Smectic Phase Reactive Mesogen

이명연, 류지형, 소재일1, 심상은1,† 인하대학교; 1인하대학교 화학공학과
CO2, a major contributor to global warming, are captured and storaged in many ways.
Among them, CO2 adsorption is environmentally friendly and cost effective compared
to other methods. In this field, Porous organic polymers (POPs) are noticeable to its
propoerties such as high surface area, stability, porosity. In this work, MelamineTerephthalaldehyde Polymer (MTP), a porous organic polymer, was synthesized by
Schiff-base reaction in DMSO. MTP was characterizatied by BET, FT-IR, SEM, TEM,
for surface area, reaction, morphology respectively. Subsequently, The CO2 capacity
of MTP was examined.

이상훈, Rui He, 고금진, 박기태, 강재욱, 이명훈† 전북대학교
Polymer light emitting diodes(PLEDs) have been developed during these decades. The
light emitting polymer film with anisotropic properties can provide polarized emitting
light, which can be applied in both LCD and OLED. The aligned liquid crystal having
photoluminescent property is a promising material for polarized light emitting device
applications. In this study, we synthesized a reactive mesogen containing photoluminescence
core, which exhibits highly ordered smectic LC phase. The reactive mesogen showed
UV absorption about 300 nm and PL emission in blue light region in the solid state.
The anisotropic photoluminescence properties were investigated by polarized PL
spectrometer. The multilayer PLEDs were also fabricated by spin-coating processes,
and the electroluminescence properties was studied. The smectic phase light emitting
layer showed higher luminescence dichroic ratio than that of the nematic phase, which
is promising for the LCD and PLED applications.

2PS-149 이민경
Synthesis and Characteristics of Bio-based Polyester for Self-healing Materials
이민경, 김선미, 오동엽, 황성연, 박제영† 한국화학연구원
In this study, we developed bio-based polyesters capable of self-healing properties.
To improve mechanical properties of bio-based polyester, the ratio of multi-functional
monomer was increased to allow cross-linking within the structure. It also important
to contain soft segments so that they can interact with each other while having flexibility.
The experimental results suggest that bio-based polyester shows good self-healing
ability and mechanical properties at room temperature. We expect that this material
will be available in medical materials and bio-sensors in the future.

2PS-150 이민영
Synthesis and Characterization of 3D Printable Dental Resin based on Polybenzimidazole
†

이민영, 정완희, 정일두 부산대학교
Polybenzimidazole is well known for its thermal stability, chemical resistance, and excellent
mechanical properties. Most resin monomers, which have been used in dental applications,
need strong durability, small shrinkage, biocompatibility, easy polymerization. Therefore,
based on the properties of PBI, it is expected to overcome the problems of conventional
dental restorative materials such as low durability and shrinkage. In this study,
poly[2,2’-(m-phenylene)-5,5’-bibenzimidazole] (PBI) was synthesized through condensation
polymerization from isophthalic acid (IPA) and 3,3’-diaminobenzidine (DAB), and
characterized by FT-IR, 1H-NMR spectroscopies and TGA. The synthesized polymer
was formulated with ethoxylated Bis-GMA (EBPDMA) in various ratios and irgacure 819
as a photoinitiator, photopolymerized, then finally used to evaluate their compressive
strength by universal testing machine (UTM).

2PS-151 이민영
Synthesis and Characterization of Photocurable Biodegradable Surgical Giude by
3D Printing
이민영, 신은진1, 최은비, 정일두† 부산대학교; 1오스템 임플란트
Nowadays, photocurable resin for 3D printing is used in various field. We synthesized
materials for dental materials that can be printed with a 3D printer. And we use the
DLP method, which is an advantage of fine-tuning in micro units. Various materials
used for dental materials have different properties depending on the application. Resins
for surgical guide need strong compressive strength, wide range of workable temperature,
small shrinkage. In addition, it is the goal of the research to make environmentally
friendly materials with biodegradability because they are made customized for patients,
used for surgery or disposable during surgery and discarded. In this study, in order
to get better chemical and mechanical properties, polycaprolactone, aliphatic polyester,
was used to synthesize photocurable 3D printable oligomers with methacryloyl chloride,
and hybridized with silica nanoparticles, which was surface modified with vinyltrimethoxysilane (VTMS).

2PS-152 이병민
Supercapacitive Performance of Carboxymethyl Cellulose-derived Porous Carbon
Materials
1

†

1

이병민, 정창욱, 홍성권, 윤제문 , 최재학 충남대학교; 부산대학교
Porous carbon monoliths (PCMs) were prepared by carbonization of ice-templated
carboxymethyl cellulose (CMC). The specific surface area of PCMs increased to ~700
m2/g with increasing carbonization temperature. Supercapacitor electrodes prepared
with PCMs showed a superior electrochemical performance in a 6 M KOH aqueous
electrolyte, including a high specific capacitance, and a good capacitance retention.
The carbon monoliths prepared in this study can be used as an electrode material
for high-performance supercapacitors and other energy storage devices.

2PS-153 이 브
Fabrication of Printable and Erasable Substrates Based on Tunable Colloidal Crystal
이 브, 송지은, 조은철† 한양대학교
본 연구에서는 외부자극응답성 수화젤 콜로이드를 활용하여 2차원 콜로이드 결정 기반의 인쇄
및 소거가 가능한 기판을 개발하였다. 2차원 밀집(close-packed) 콜로이드 결정 단층막을
염 수용액에 노출시킬 경우 비밀집(non-close-packed) 콜로이드 결정 패턴이 제조되고, 염의
종류 및 농도 조절을 통하여 콜로이드 결정 패턴의 가역적인 구조 제어가 가능함을 확인하였다.
이러한 콜로이드 결정의 구조 변화는 광특성 변화를 야기하여 기판의 색을 조절할 수 있다.
상기 원리를 활용하여 글자가 조각된 연성도장에 잉크(염 수용액)를 묻혀 결정 단층막이 코팅된
기판에 찍어 글자를 인쇄하고, 인쇄된 글자는 물에 노출시 지워지는 것을 확인하였다. 상기
결과는 잉크를 사용하지 않고 가역적으로 인쇄-소거가 가능한 기판으로의 활용 가능성을 보여주
었다.

2PS-155 이서윤
Fundamental Investigation of Self-healable Polymeric Films Based on Charge Transfer
Complex Interaction
1

1

1

1

†

1,†

이서윤, 김진실 , 홍평화 , 문경민 , 강정순, 최기원, 이성구 , 고민재 , 홍성우 한양대학교;
1
한국생산기술연구원
The self-healable polymeric films with charge transfer complex interaction are prepared
by solution blending of conventional polyurethanes (cPUs) with functional polyimides
(fPIs). The blended films have better self-healing properties compared with those of
pure cPUs due to the synergetic effect between the charge transfer complex interaction
in fPIs and the hydrogen bonding in cPUs. Furthermore, the blended films show both
faster self-healing kinetics and higher surface hardness compared to those of pristine
cPUs, which comes from the thermal-induced migration of fPIs chains toward the top
surface of blended films during the film formation process. The polymeric films prepared
in this study exhibit outstanding self-healing capabilities and mechanical properties,
and therefore can be used for practical applications like automotive coatings and electronic
devices.

2PS-156 이석영
High Performance Alternating Current Electroluminescent Layers Solution-blended
with Mechanically and Electrically Robust Non-radiating Polymers
이석영, 김의혁, 박철민† 연세대학교
Organic electroluminescent devices working under alternating current electricity have
drawn both scientific and technological attention due to their unique light-emitting
principles of carrier generation and recombination and have great potential for applications
in displays and sensors. In this manuscript, we report high-performance full-color AC
EL devices with non-radiating polymers solution-blended in fluorescent polymer emissive
layers. Systematic investigation revealed bi-functional roles of PS not only as a diluting
agent capable of suppressing non-radiative interchain fluorescent quenching but also
as an electron capturer. Furthermore, our blended emission film consisting of 83 vol%
PS is robust with excellent surface adhesion as well as uniformity not only resulted
in large area cell operation but also allowed for a solution-based pattern-mask process
with detachable Scotch tape, giving rise to well-defined R, G and B cells individually
addressable in a single device platform.

2PS-157 이승원
Electroluminescent Pressure Sensing Displays with Micropatterned Ionic Gels
†

이승원, 박철민 연세대학교
Simultaneous sensing and visualization of pressure provides a useful platform to obtain
information about a pressurizing object, but the fabrication of such interactive displays
at the single-device level remains challenging. Here, we present a single, non-pixelated
pressure responsive electroluminescent (EL) display that allows for both sensing and
visualization of pressure. Our device is based on a two-terminal capacitor with six
constituent layers. Light emission upon exposure to an alternating current field between
two electrodes is controlled by the capacitance change of the insulator arising from
the pressure applied on top. Besides capacitive pressure sensing, our EL display allows
for direct visualization of the static and dynamic information of a pressurized object
on a non-pixelated single device platform.

2PS-158 이승주
Organic/Inorganic Microspheres for Tile Coating Application
이승주, 이원목† 세종대학교
Recently, opal photonic crystal films are fabricated for various applications. There are
various methods for opal films including spraying, dipping, and spin coating. We fabricate
thin films of several micrometer thickness by bar coating organic, inorganic colloids
dispersed in DI water. In this study, we used anionically charged PS, SiO2 and ZnS/SiO2
microspheres to fabricate opal films. For demonstration, we fabricated the opal film
of the microspheres on the glass tiles. The films showed specific reflective colors by
constructive interference of light. In addition, we coated an inorganic binder upon the
opal film to improve mechanical strength. Those tiles are expected to promise market-share
in tile industry.

2PS-159 정민교
High-refractive Index Transparent Polyurethane from the Chain Extender Bis-(3hydroxyphenyl) Disulfide
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정민교, Trang T.K Tu, 임권택† 부경대학교
Aromatic and Sulfur groups take a role in the polymers which are enhanced their intrinsic
refractive index. The novel polyurethane was prepared by step-growth polymerization.
The first, the reaction between 9-(2-oxiranylmethyl)-9H-carbazole and 4,4′-(1phenylethylidene) bisphenol formed the bicarbazole-phenoxy derivatives (BPD). Next,
the step-growth polymerization of BPD and isophorone diisocyanate in the presence
of dibutyltin dilaurate was afforded a prepolymer. The final product was obtained by
the chain extension reaction of the prepolymer and bis-(3-hydroxyphenyl) disulfide
as an extender agent. The polymer was characterized by 1H NMR, FT-IR, TGA and
GPC. This novel polymer was checked by spectroscopic ellipsometry and UV-visible
spectrometer. The result indicated that high-refractive index (1.64), transmittance
(~100%) polyurethane will be a promising material for optoelectonic device application.

2PS-160 정민교
In-situ 접근법을 이용한 고굴절 유,무기 하이브리드 박막 제작
정민교, 최원태, 임권택† 부경대학교
일반적으로 무기 재료는 굴절률은 높지만 가격이 비싸고 공정이 어렵고 유기재료는 무게가
가볍고 공정에 용이하지만 굴절률이 낮다. 따라서 본 연구에서는 In-situ접근법을 통한 고굴절
유,무기(carbazole phenoxy기반의 methacrylates, TiO2(titanium butoxide))하이브리드 필름
을 제작하였다. 유, 무기 하이브리드 재료는 sol-gel공정으로 합성하였고 무기 재료의 함량
변화를 통하여 최적의 하이브리드 필름 조건을 얻었다. 이어서 유리 기판상에 스핀 코팅 후
베이킹과정을 통하여 필름을 제작하였다. 제작된 하이브리드 필름은 무기 재료의 함량에 따라
필름의 굴절률(elipsometry)과 두께(alfa step)를 측정하였고, TGA 측정을 통해 필름의 내열성을
평가하였다. 그리고 AFM을 이용하여 표면을 관찰하고 필름의 효과를 예측해보았다. 본 연구에서
제작된 필름은 투명하고 굴절률을 조절 할 수 있기 때문에 다양한 광학 장치에서 응용이 가능할
것으로 전망된다.

고분자가공/복합재료 ( II )
2PS-161 나우석
Effect of Eggshell Membrane on Polypropylene as a Bio Filler
나우석, 오정석† 경상대학교
The objective of this article was to study the tactile, mechanical, and thermal properties
of eggshell membrane (ESM) / polypropylene (PP) composites. The ESM powders were
obtained from the chicken eggshell wastes. The ESM/PP composites were prepared
with different proportions of ESM as a bio filler using a co-rotating twin screw extruder.
The ESM/PP composites showed high plane friction coefficient than that of neat PP.
The ESM is expected to enhance the tactile property as a bio filler in thermoplastic
composites.

2PS-162 남기범
Facile Patterning Method for Multicolor Photonic Structures
남기범, 이동윤† 경북대학교
Photonic structure is three dimensional periodic structures in micron scale that influence
on incident light lay and reflect certain rage of wavelength. In this study, we introduce
a fabrication method of photonic films, which has different thicknesses, and it is conducted
by only one-step of follow coating process. The coating conditions of blade controls
the directional alignment of silica particles in the evaporative solvent. The coffee-ring
effect, induced by the solvent evaporation near the meniscus lines, shows a deposition
embracing self-assembly properties of particles. Because the balance of forces that
act on the liquid’s surface moves the three-phase contact line and determines overall
morphology of deposited films. Diversifying the coating speed, the photonic structure
can give off different levels of hue gradationally and different colors are formed in
a single film. The structures are observed by SEM and the optical characters are measured
by UV-vis spectrometer.

2PS-163 남정웅
Preparation of Polyketone Grafted Multi-Walled Carbon Nanotubes with Grignard
Reagent and Polyketone Composite
남정웅, 김창근† 중앙대학교
A pyrene derivative containing bromine and Magnesium groups were used to introduce
functional groups into the multi-walled carbon nanotube (MWCNT). The PK reacted
with functionalized MWCNT with the grignard reagent to produce PK grafted MWCNTs
(PK-g-MWCNTs) which were used to produce PK-based composites by twin screw
melting extruder. It has been shown that the alkyl groups of the Grignard reagents
were reacted with ketone groups in PK. The interfacial adhesion energy between the
PK and the functionalized MWCNT was calculated using the drop on fiber method combined
with the general drop shape analysis. The interfacial adhesion energies measured in
PK and PK-g-MWCNTs are the highest values obtained from PK and MWCNT, ensured
the enhanced adhesion and the best homogeneous dispersion of MWCNT in the
composites. The PK/PK-g-MWCNT composites showed higher mechanical properties
than the PK/Pristine MWCNT composites at constant MWCNTs contents.

2PS-164 남채윤
The Study on the Effect of Crystallinity at the Dielectric Breakdown Strength According
to the Cooling Rate for Insulating Layer of Cable
†

남채윤, 윤호규 , 염용식 고려대학교
Polypropylene is used for replacing crosslinked polyethylene (XLPE) which was previously
used as insulating materials for cable. For high heat-resisting property and flexibility,
PP blends that were blended with Styrene ethylene butylene styrene (SEBS) were used
and fabricated by melting mixing. The mechanical properties, morphology, and dielectric
breakdown were measured by Universal Test Machine (UTM) and Scanning Electron
Microscope (SEM) respectively. In mechanical properties, the tensile strength was
decreased but elongation was increased according to the samples had higher rubber
contents. Morphology and dielectric breakdown strength showed difference according
to the cooling rate. This study researched the relationship between dielectric breakdown
strength and cooling rate.

2PS-165 남형찬
Fabrication of Biodegradable PLA Microbeads via Eco-friendly Melt-electrospray Process
남형찬, 박원호† 충남대학교
마이크로비드(microbeads)는 1 mm 이하의 크기를 갖는 구형의 플라스틱 입자로서 각질 제거제로
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많이 사용되고 있다. 기존의 마이크로비드는 비분해성 고분자가 주 원료이며 크기 특성으로
인해 강이나 바다로 유입되어 해양 생태계의 파괴를 야기하고 해수 속 잔류성 유기오염물질을
흡착한다. 또한 제조공정에 있어 독성 용매가 사용되기 때문에 친환경적인 기술을 이용한 생분해성
마이크로비드의 개발이 필요하다. Poly(lactic acid) (PLA)는 옥수수 전분에서 원료를 얻으며
100% 생분해되는 친환경 지방족 폴리에스터 고분자로 용융 가공성이 우수하여 약물전달체나
식품용, 의료용, 화장품용 소재 등 다양한 분야에 사용되고 있다. 따라서, 본 연구에서는 분자량이
조절된 PLA를 친환경 용융 전기분사 공정을 통하여 생분해성 PLA 마이크로비드를 제조함으로써
여러 가지 특성분석을 통해 기존의 각질제거용 비분해성 마이크로비드의 대체 가능성을 확인하고
자 하였다.

2PS-166 노희정
Highly Stretchable SIS/SBS/Ag Flake Conducting Polymer Composite Film
노희정, 공민식, 정운룡† 포항공과대학교
On the growing demands for E-skin (electronic-skin), interest in stretchable conducting
materials for wiring is also increasing. From structural design to composite material
design, stretchable conducting composite materials have been studied in various
approaches. In this research, we have optimized condition for highly stretchability and
electrical stability by using poly(Styrene-Isoprene-Styrene) triblock copolymer (SIS)
and poly(Styrene-Butadiene-Styrene) triblock copolymer (SBS). Also, we demonstrated
conducting thin films with Ag flakes, which is stable after few hundreds cycling test.
This performance comes from the appropriate trade-off point between silver rich and
silver poor condition. The ratio of silver to polymer plays significant role in optimizing
the property between high percolated but brittle and low percolated but viscous.

2PS-167 리야수드힌 네치카투
Novel Protein Fouling Resistant Mesoporous Nanoparticles Prepared by Postcondensation Method
†

리야수드힌 네치카투, 박성수, 하창식 부산대학교
The novel zwitter ionic surface modified MCM41 mesoporous silica (MSN) was prepared
by post condensation method. Phospholipid moieties were generated by multistep surface
modification. Immobilization and phosphorylcholine (PC) modification were characterized
by Fourier transform infrared spectroscopy, XRD, SEM, thermo gravimetric analysis and
N2 adsorption-desorption analysis. The studies revealed the successful introduction
of phosphorylcholine (PC) groups at the surface, the modified MSNs were found maintained
the original meso-structure of MCM41 whereas, the pore diameter and surface area
were reduced by modification. The adsorption studies of bovine serum albumin showed
a significant reduction by the introduction of PC groups onto MCM41.

2PS-168 문관호
Improved Thermal Conductivity Through Polymer Blended
문관호, 이승우† 영남대학교
The thermal conductivity along the out-of-plane direction in polyimide (PI) blend films
containing amorphous Boron Nitride (BN) was investigated. PI blend films composed
of a sulfur-and a fluorine-containing PI were prepared via spin-coating and thermal
curing of precursor solutions containing BN. Microphase-separated structures with
“vertical double percolation (VDP)” morphology were spontaneously formed in the films,
in which two phases were separately aligned along the out-of-plane direction, and
BN were preferentially interacted in the sulfur-containing PI phase. The blend film exhibits
350% enhancement of thermal conductivity at 25 vol% of BN, whereas only 90%
enhancement was observed in the monophase PI film containing homogeneously
dispersed BN. These results indicate that the VDP structure with selective incorporation
of BN functions as an effective thermal conductive pathway.

2PS-169 문준호
Ultrasonic Decrosslinkig of Castor Oil Based Polyurethane Foam
문준호, 오정석† 경상대학교
The goal of this work is decrosslinking of castor oil based polyurethane foam (CPUF)
using an ultrasonic reactor. Three different biomass contents of CPUFs (5, 10, and 20%)
were subjected to ultrasonic wave. Gel fraction, crosslink density, and thermal properites
of ultrasonically decrosslinked CPUFs were measured. For the recycling, ultrasonically
decrosslinked samples were used for synthesis of polyurethane foam up to 5 wt%. Comfort
properties of polyurethane seat cushions were investigiated.
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2PS-170 박병수
Effect of Hybrid Flame Retardant on the LOI, Thermal and Mechanical Properties of
Recycled Polypropylene
1

2

2,†

1

2

박병수, 하창훈 , 김영은 , 조동환 금오공과대학교; 금오공대 고분자공학과; 금오공과
대학교 고분자공학과
화재로 인한 인명피해는 매년 끊이지 않고 있다. 건축에 사용되는 단열재 및 천장재들은 대부분
탄화수소를 기반으로 하는 고분자 유기물질로서 연소가 쉬워 화재발생 시 독성가스의 발생과
화염에 대한 저항성이 낮아 문제가 된다. 높은 수준의 난연성을 가지고 있는 고기능성 엔지니어링
고분자들이 있지만 고가의 제품으로 응용분야에 제한이 있다. 범용고분자들 중에서도 재활용이
되어 저가인 고분자들의 난연성 부여는 응용분야의 확장에 효과적일 것이라고 예상한다. 따라서
본 연구에서는 이미 사용이 되어 재활용된 폴리프로필렌 매트릭스에 서로 다른 인계(APP)
및 무기계(ATH) 난영제를 하이브리드로 첨가한 재활용 폴리프로필렌을 제조하고자 한다. 그리고
이들의 난연성, 내충격성, 동역학적 거동, 열안정성, 열량변화 그리고 용융거동을 평가하였다.
재활용 PP에 첨가한 난연제 함량은 APP와 ATH를 4:6, 5:5, 6:4로 혼합비율을 달리하여 재활용
수지 대비 10wt%로 고정하였으며, 난연제/재활용 PP의 특성을 순수한 재활용 PP의 특성과
비교하였다.

2PS-171 박성근
압출 성형성이 우수한 조사가교 불소 TPE 컴파운드 및 이를 이용한 초고내열 자동차용 전선개발
박성근†, 박철현, 강승훈 경신전선
특수 산업용 전선 업계에서는 불소 특유의 우수한 내화학성, 내열특성 때문에, 가공상의 단점이
있음에도 불구하고, 불소고무와 수지 컴파운드를 이용하여 전선의 절연피복재료로 사용하여
왔다. 그러나, 불소고무의 경우 DCP를 이용한 고온, 고압에서의 화학가교에 의한 Pinhole
및 Scorch 발생등의 문제로, 강건한 품질이 확보된 전선의 장조장화가 어려운 실정이다. 또한
불소수지의 경우에는 내식성이 우수한 Hastelloy로 만들어진 고가의 특수 압출기를 이용한
성형기술이 필요한 단점이 있다. 본 연구는 기존의 불소고무 및 불소수지의 단점인 난성형성
및 전선의 단조장 제조 문제를 해결 하기 위한, 조사가교 불소 TPE 컴파운드 개발에 대한
것이며, 또한 이를 활용한 초고내열 자동차 전선 개발에 대한 것이다.

2PS-172 박재서
3D Interconnected Poly(ethylene Imine)/Mesoporous Silica Hybrid Materials with
Hierarchical Macro/Mesostructure for Heavy Metal Adsorption
†

1

1

박재서, 조은범 , 선우영 서울과학기술대학교 정밀화학과; 서울과학기술대학교
We prepared the organic-inorganic hybrid materials with hierarchical macro/
mesostructure using amine-coated mesoporous silica nanoparticle (MSN-NH2) and
polyethylenimine (PEI) supported by 4,4’–methylenebis(phenyl isocyanate) (MPI). In this
study, MPI with di-isocyanate groups at the both ends acts as a linker to prepare
3 dimensional interconnected structure. Isocyanates are electrophiles which are reactive
toward a variety of nucleophiles including alcohols and amines. Thus, reaction between
a di-isocyanate and a compound containing two or more amine groups, produces long
network polymer chains known as polyureas. Through TEM and FT-IR analysis, it is
concluded that MPI is a good linker to prepare meso/macro network structure and
the materials showed good performance in the adsorption of heavy metals.

2PS-173 박재우
CR 고무의 가교제와 가교촉진제에 따른 가교 특성과 기계적 물성
박재우, 서관호†, 김기홍, 김도영, 차지훈 경북대학교
고무의 경우 일반적으로 가교밀도가 증가함에 따라 기계적 물성이 증가하고 연신율, 탄성 등은
감소한다고 알려져있다. 고무의 가교구조는 크게 물리적 구조와 화학적 구조로 나누어진다.
이중 화학적 구조인 분자간의 가교결합에는 polysulfide, disulfide, monosulfide 가교결합
등이 있다. 본 연구에서는 CR고무 제조시 가교제 및 가교촉진제가 가교밀도와 물성에 미치는
영향을 알아보기 위해 각각의 함량을 다양하게 변화시켜 컴파운드를 제조하였다. CR 컴파운드의
물성에 영향을 끼치는 가교결합 종류를 알기 위해 각각의 가교결합을 1-dodecanethiol,
piperidine 등을 이용하여 선택적으로 분해 후 Flory-Rehner equation을 이용하여 전체 가교밀
도와 부분적 가교밀도를 측정하였다. 또한 CR 컴파운드의 인장강도, 인열강도 등 기계적 물성을
측정하여 가교밀도와의 상관관계를 알아보았다.

2PS-174 박준형
PE/mGO Nanocomposites via in situ Polymerization Method
박준형, 서도현, 박준영, 윤근병† 경북대학교
This study investigates the synthesis, characterization and properties of polyethylene/
modified graphene oxide nanocomposites (PE/mGO). These nanocomposites were
prepared by in situ polymerization using the metallocene complex (n-BuCp)2ZrCl2 and
methylaluminoxane (MAO) as cocatalyst. Homogeneous graphene nanosheet dispersions
within the polymeric matrix were observed by SEM. The thermal properties investigated
by DSC and TGA showed that graphene nanosheets significantly improved the matrix,
increasing the crystallization and the degradation temperatures. From a mechanical
perspective, there was an excellent balance between a significant increase in Young’s
modulus and a slight reduction in the elongation at break. The reinforcing effect of
graphene incorporation was confirmed by the increase of the storage modulus with
nanosheet content. An enhancement of dimensional stability was also detected, and
deformability was significantly smaller in the nanocomposites than in the homopolymer.

2PS-175 박지현
Electrical Properties Variation of Polymer Composites by Acrylic Oligomer Modified
Graphene Oxide
†

박지현, 송지은, 임민지, 김형일 충남대학교
Graphene is used in many polymer composites due to its excellent electrical, mechanical
and barrier properties. The graphene oxide has various oxygen-containing groups such
as epoxide, hydroxyl and carboxyl groups. Additives are used for various polymers
to improve the physical properties of polymer, to improve the processability and the
product quality, and to reduce the manufacturing cost. The acrylic oligomers of molecular

weight 3000 - 4000 were prepared by controlling the reaction conditions without using
the chain transfer agent in order to apply as additives. Oligomer, which was synthesized
using both N-vinylpyrrolidone and butyl acrylate, was used to modified the graphene
oxide surface. The acrylic oligomer modified graphene oxide played the important role
of additive to improve the electrical properties of polymer composites.

2PS-176 박지현
Total Organic Carbon Reduction for Ultrapure Water by Surface Modified Magnetic
Particles and Ion-exchange Resin Micro-composite
1

2

†

1

2

박지현, 이정준 , 김보현, 박동혁 , 이선종 한국생산기술연구원; 성균관대학교; 인하대학교
Ultrapure water (UPW) is essential for the semiconductor manufacturing. Nitrogen
containing compounds among organic substances remained in UPW changes the pH
of the chemically amplified resists resulting in disturbed pattern profile during
semiconductor process. Therefore, it is important to reduce the amount of total organic
carbon (TOC) in UPW. Here, we introduce a micro-composite composed of magnetic
(Fe3O4) nanoparticles (NPs) and microbeads of ion-exchange resin (IER) to reduce
TOC. Magnetic NPs were surface-modified with vinyltriethoxysilane (VTES) and then
physicochemically adsorbed on the microbeads of IER. Both of the VTES treated on
the surface of the magnetic NPs and the micro-composite were probed through XPS,
SEM, and TGA. And, from the TOC test using the micro-composite we observed the
tendency of TOC variation.

2PS-177 박현등
Effect of UHMWPE Addition on the Mechanical and Wear Properties of CR based Rubber
Compound
박현등† 센트랄
Ultra high molecular weight polyethylene (UHMWPE) is a PE having molecular weight
over 106. It offers many advantageous properties including high tensile strength and
modulus, good chemical and wear resistance. UHMWPE is known as a wear resistant
polymer with a moderate coefficient of friction against steel counterface. Consequently,
UHMWPE has been used in many different fields such as bearing components, gears,
guide rails, and medical materials in total joint replacement. Among existing oil-resistant
rubbers, chloroprene rubber (to be sometimes referred to as CR) is an excellent synthetic
rubber having balanced properties and finds widespread uses in hose covers, dust
cover boots and belts of automobiles. In this research, UHMWPE was added to the
CR compound for automobile chassis components and The characteristics of the CR
compound were studied.

2PS-178 박현호
Preparation and Properties of Highly Heat-resistance Epoxy Resin for Vehicles Hybird
Composites
박현호, 김일진, 심재학, 장지원, 이동진† 한국신발피혁연구원
열경화성 수지인 에폭시 수지는 취성을 가지고 있어 가벼운 충격에도 쉽게 파괴되는 단점을
지니고 있다. 반면 열가소성 수지의 경우 공정성, 내충격성이 뛰어나지만 낮은 내열성으로
인해 자동차 공정 및 응용 분야에서 다소 한계점을 지닌다. 또한 현재 국내의 수지 배합 노하우
및 원료의 품질은 일본, 미국, 독일 등 선진국에 비해 한참 뒤쳐져 있어 높은 중합도를 얻지
못하거나 물성이 낮고 균일성이 떨어지는 등 고부가 가치 제품 생산 기술이 부족한 상황으로
자동차 부품에 적용하기 위한 고내열성, 속경화성, 가공성, 내충격성을 가지는 열경화성 수지에
대한 개발이 시급하다. 따라서 본 연구에서는 자동차에 적용하기 위한 고내열성 에폭시 수지
및 속경화제를 합성하였고 최적의 경화특성 발현을 위해 경화 시간 및 조건에 따른 물성을
평가하였다. 이를 통해 자동차용 하이브리드 복합재에 적용하기 위한 수지의 공정 조건을 찾고자
하였다.

2PS-179 박현호
Study on Water Repellent Finishing of Silicone Suede
†

박현호, 심재학, 김일진, 고재왕, 이동진 한국신발피혁연구원
최근 자동차 내장재 및 생활용 피혁 시장에서는 고급감을 지향하는 소비자들의 추세로 인해
천연피혁에 대한 수요가 증가되고 있으며, 천연피혁의 대체용으로 인조피혁에 대한 개발이
진행되고 있다. 최근에 환경 친화적인 silicone 함침 가공기술을 이용하여 친환경 스웨이드를
개발함으로써 유기용제를 이용한 기존의 PU 스웨이드 제품보다 친환경성과 감촉 면에서 우수하
고, 천연피혁에 가까운 제품을 얻을 수 있으며, silicone 소재가 가지는 우수한 내광성 및 내가수분
해성, 난연성 등의 장점으로 최근 silicone suede 제품이 각광받고 있다. 본 연구에서는 silicone
suede의 발수성을 부여하기 위해 발수가공을 실시하였다. 생체에 독성 가능성이 제기되는
불소계 발수제 대신에 무독성인 비불소계 발수제를 이용하여 silicone suede 제품에 발수성을
부여하였다. silicone suede의 발수성을 향상시키기 위해 다양한 발수제와 가교제의 특성을
평가한 후 suede에 적용하여 각각의 발수 성능을 확인하였다.

2PS-180 박혜진
ultrafiltration Membranes Having Having Hydrophilic and Antibacterial Properties by
Grafting the Surface Treated Carbon Nano-onions to the Sulfonated Polyethersulfone
박혜진, 이소민, 김창근† 중앙대학교
An ultrafiltration membrane with high water flux and antibacterial properties was prepared
from sulfonated poly(ethersulfone) (sPES) and carbon nano-onions (NO) containing
various functional groups. Nitration of PES and the reduction of nitro groups in the
PES were performed to prepare PES-NH2. NO prepared from the nanodiamonds (ND)
by the thermal annealing was functionalized with hydroxyl groups. To introduce NO
into the membrane, NO grafted with sPES (sPES-g-NO) was prepard by grafting sPES
on NO surface to maximize interfacial adhesion energy. The PES and sPES membranes
did not exhibit antibacterial activity, whereas the PES membranes containing
functionalized NO exhibited antibacterial activity, regardless of the functional groups
on the NO. The MWCO of the sPES-g-NO becomes higher as the sPES concentration
increases. The water flux of the sPES-g-NO membrane was much higher than that
of the PES membrane.

제 43 권 2호 107

2018년 추계학술대회 연구논문 초록집
2PS-181 반하람
무기물 형상 및 함량에 따른 Polyethylene/무기물 sheet의 기체 투과도, 기계적 성질 및 열적
특성 연구
1

†

1

반하람, 허양일 , 김정철 한국생산기술연구원; 전남대학교 대학원 고분자공학과
무기물 형상,함량 및 무기물 전처리에 따른 Polyethylene/무기물 composite sheet를 제조한
후 기계적 특성 및 열적 특성을 연구하였다. 또한 sheet를 연신 공정을 거쳐 sheet 내의 크랙을
생성하여 기체 투과도 특성을 연구하였다. PE는 Low Density Polyethylene(LDPE)을 사용하였
고, 무기물은 halloysite, vermiculite를 사용하여 진행하였다. Virgin LDPE sheet 제조 시
extruder의 가공 온도는 130-200 ℃에서 sheet를 제조하였고, 무기물 함량에 따라 가공온도를
상승하였다. Sheet는 이축 연신기를 사용하여 연신을 진행하였으며, 연신온도는 60-100 ℃로
연신비(DR)는 2-4, 연신 속도는 100-2,000%/min으로 진행하였다. 연신 sheet의 내 발생한
crack과 무기물의 형상, 크기 및 함량에 따른 기체 투과도의 변화를 분석하였으며, sheet의
기계적 물성 및 열적 특성을 분석하였다. 무기물 종류에 따라 무기물 주위에서 crakc이 발생하는
것을 확인하였으며, 무기물의 함량이 증가함에 따라 halloysite의 기체 투과도는 증가, vermciulite
의 기체 투과도는 감소하였다. 또한 sheet의 연신비 증가, 무기물을 표면 처리함에 따라 기체
투과도는 감소하였다.

2PS-182 배기현
Fabrication of Polypyrrole Coated Diatom and Its Application for Solar to Steam
Generation
배기현, 구본준, Anush Mnoyan, 이규복, 이경진† 충남대학교
The Solar-to-steam generation is useful system to solve energy shortage of developing
countries. For efficient solar to steam generation, adequate design of porous structure
is strongly required. In general the porous substrates or membranes have been adopted
to solar to steam generation. However, the powder-based materials such as particle
can suggest certain level of advantages in usage. Herein, we introduced poly pyrrole
treated diatom residue that is ecofriendly material into solar to steam generation system.
The polypyrrole and polystyrene were deposited on diatom via Vapor Deposition
Polymerization (VDP) process. The VDP process has merit to introduce desired level
of polymer materials on porous surface uniformly without pore blocking. Consequently,
we prepared the reusable and black diatom that can be float on water without artificial
supporter. We confirmed steam generation efficiency and possibility for various
application fields using prepared polypyrrole coated diatom.

2PS-183 백다혜
Upconversion Nanocrystals Embedded Microstructure via Contact Flow Lithography
백다혜, 신수빈, 이지석† 울산과학기술원
We describe a high-throughput synthesis of multi-colored emissive microstructure with
rare-earth doped upconverting nanocrystals (UCNs) using a contact flow lithography.
UCNs which were synthesized by the hydrothermal method offer a large anti-Stokes
effect that absorbs near-infrared (NIR) light and emit visible range luminescence. It
is important for many applications such as bioimaging, anti-counterfeit system and
displays. However, it is limited to control emission color tuning by stoichiometric control
of lanthanide dopants. Herein, we suggest a method of microstructure synthesis which
has a variety of shapes and multiple luminescence color through applying contact flow
lithography technique to luminescence property of UCNs. Our results have great
advantages in many fields including an anti-counterfeiting technology and encoding
system.

2PS-184 백종성
Effect of Modified CaCO3 on Properties of Waste PVC/PU/CaCO 3 Composite Prepared
by a Co-rotating Twin Screw Extrusion
1,†

2

2

1

2

백종성, 계형산 , 방대석 , 안형준 금오공과대학교; 목원대학교 신소재화학공학과; 금오
공과대학교 화학공학과
PVC는 뛰어난 기계적 성질과 경제성으로 인해 다양한 산업분야에 응용되고 있으며 그에 따른
상당한 양의 폐기물이 발생되고 있다. 본 연구에서는 저급 경질 복합 waste PVC 폐기물을
재원료화 및 재생물품으로 물리적 재활용하는 방법에 대한 연구를 진행하였다. 저급 경질 복합
PVC는 재원료화 및 재생물품 과정에서 물성의 저급화 문제가 나타나 이를 보완하기 위해 PU와
많은 응용분야에서 첨가제로 사용되는 CaCO3를 waste PVC 복합체에 복합화하여 가공성,
물성 향상을 하였다. 먼저 Modular Intermeshing Co-rotating Twin Screw Extruder를 사용하여
Waste W-PVC 2type(B,C급)과 PU를 배합하여 복합체를 제조 및 분석하였다. PVC/PU 복합체가
범용플라스틱에 비해 낮은 물성을 나타내어 이를 보완하기 위해 CaCO3가 복합체내에 효과적으로
분산될 수 있는 실험을 진행하였다. stearic acid를 CaCO3에 대해 일정 비율로 첨가하여
W-PVC/PU/CaCO3 복합체를 제조하여 FE-SEM과 UTM, Izod impact tester를 통하여 특성을
분석하였다. 기타 첨가제로는 가공시 열안정성 향상을 위해 Ca-Zn 열안정제(Heat Stabilizer)를
0.5 phr을 첨가하였다.

2PS-185 백종찬
Assembly of High Performed Wearable Energy Harvesting Device Using Photocurable Resin by Human Body Temperature with 3D Printing Method
백종찬, 박현우, 김진상1, 임호선2, 이재갑, 이현정† 국민대학교; 1Korea Institute of Science
and Technology; 2숙명여자대학교
Nowadays, the demand for wearable devices has been increased. Then, continuous
and reliable power supplies have been a significant issue in operating wearable devices.
Recently self-powered thermoelectric modules using a body temperature have been
studied in many research groups. To use thermoelectric modules with body heat, it
should be flexible to fit a body shape and generate reliable and efficient electric powers.
In this study, we synthesized polydimethylsiloxane (PDMS)-based photo-curable resins,
which were used as 3D printer resins to make flexible thermoelectric substrate. Inorganic
thermoelectric materials (N-type: bismuth telluride, P-type: antimony telluride) were
used for electric power generating sources. As a result, we investigated the energy
generation potential using flexible thermoelectric module with 3D printer.
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2PS-186 사르와난
Superhydrophobic Hybrid Materials and for the Detection and Separation of Chloroform
in Water
†

사르와난, 박성수, 전유빈, 조남주, 하창식 부산대학교
Superhydrophobic mesoporous hybrid materials were synthesised by the in-situ
self-hydroxylation and condensation of polymethylhydrosiloxane in ethanol and sodium
hydroxide solutions in the presence of a cetyl trimethylammonium bromide (CTAB) as
a surfactant and graphene oxide (GO). The samples were analysed by a range of
characterisation techniques, such as Fourier-transform infrared and Raman spectroscopy,
29Si cross polarisation magic angle spinning nuclear magnetic resonance spectroscopy,
X-ray diffraction, X-ray photoelectron spectroscopy, surface area analysis, high
resolution scanning electron microscopy, and high resolution transmission electron
microscopy. The superhydrophobic hybrid powder was used for the detection and
separation of chloroform in water from water/chloroform mixtures.

2PS-187 서도현
Preperation of PA6/Modified hBN Nanocomposites via In situ Polym’n for Enhancement
of Thermal Stability and Conductivity
서도현, 박준형, 박준영, 윤근병† 경북대학교
Hexagonal boron nitride (h-BN) is excellent thermal conductivity, thermal stability and
mechanical properties. However “lip-lip” interaction between neighboring BN layers
is stronger than the weak Van der Waals force between grapheme layers, and make
the exfoliation of BNNS from h-BN more difficult than peeling off grapheme from graphite.
Also, it is limited by the poor distribution of h-BN in polymers and no interfacial adhesion
between h-BN and polymer matrix. It is hard to make high dispersed polymer
nanocomposites. In this study, a novel facile mixture solvents strategy was developed
for the preparation of h-BN nanosheets in large scale. Nanocomposites were prepared
via in situ polymerization of ε-caprolactam in the presence of caprolactam functionalized
hBN. The Obtained PA6/hBN product was used as a masterbatch for melt-blending
with commercial PA6.

2PS-188 서영민
PET와 실리콘 고무의 내열접착특성 향상을 통한 자동차 머플러용 고무행거의 신뢰성 향상을
위한 연구
서영민, 김환국†, 정용일, 전경수, 이민지 한국섬유기계융합연구원
본 연구에서는 자동차 머플러용 고무행거의 내구성 및 신뢰성 향상을 위하여 도입된 Polyester
보강사와 실리콘 고무 간의 접착제 처리방법에 따른 고온 환경에서의 내열접착력을 평가하고,
머플러용 행거에 적용할 수 있는 최적의 보강사 와인딩 조건을 확인하였으며, 최종적으로 보강사가
적용된 고무행거의 고온내구성 평가를 통해 신뢰성을 확인하였다. PET 원사와 에폭시 처리,
실리콘계 접착제와 실리콘 고무 간의 처리 조건에 따른 내열 접착력을 측정한 결과, 에폭시
및 실리콘계 접착제 단독 처리 시 보다, 1차 에폭시, 2차 실리콘계 접착제를 2 dip에 걸쳐
처리 시 최대 10.35 kgf 의 가장 우수한 내열접착력을 확인하였다. 에폭시+실리콘 접착제 처리한
PET의 와인딩 횟수에 따라 제작한 머플러용 실리콘 고무행거를 150 ℃ 조건에서 고온 내구시험을
실시하였다. 10회 와인딩한 행거의 경우 약 10만회에서 파괴가 일어나며 보강사와 고무 간
분리가 쉽게 일어났으며, 20회 이상 와인딩한 고무행거에서 만족할만한 내구성능을 확인할
수 있었다.

2PS-189 서지원
Controlled Crystal Structure through Evaporation Crystallization in Confined Flow
System
1,†

1

서지원, 이종휘 중앙대학교 화학신소재공학부; 중앙대학교
The evaporation crystallization should be non-uniform easily without specific conditions.
This phenomenon occurs because of random evaporation rate from each part of solution
surface. If local evaporation rate was controlled by evaporation parameters like
temperature gradient, flow rate of evaporation, we might be able to engineer crystal
structures. In this study, we controlled evaporation crystallization of active pharmaceutical
ingredient (API) and polymer in volatile solvent. The structure of crystal could be inhibited
or enhanced depending on confined flow system. Demonstration of evaporation flow
effect on unique crystal morphology and modification of polymer surface. The fabrication
of uniform crystal structure is based on where the solution nucleates with the immediate
evaporation of the solvent through growth of crystal.

2PS-190 서진영
Detoxification of CWAs with MOF Polymer Composite
서진영, 백경열1,†, 이민욱1, 이정현2 한국과학기술연구원/고려대학교; 1한국과학기술연구원;
2
고려대학교
Chemical warfare agents (CWAs) was most fatal weapon for mass murder, it was strictly
prohibited by Chemical Weapons Convention. Therefore a variety of adsorption and
chemical antidote materials have been considered for detoxification of CWAs. Among
them, Zr based MOFs especially UiO-66 have been attracted because of its outstanding
performance for degrading organophosphate in 4-ethylmorpholine solution. In this study,
we successfully synthesis Nylon 6 nanofiber which contain UiO-66 up to 44 wt% with
maintain catalyst property by combination of Electrospinning and Electrospray. It make
less decrease in catalyst activity than previous reported. Moreover introducing catalyst
particle into polymer nanofiber which can give additional chemical resistance, we can
solve contamination problem of catalyst. It makes recycle ability of UiO-66-nanofiber.
Lastly, thanks to its enhanced mechanical & chemical stability, it can be applied to
continuous destruction of CWAs with high yield.

2PS-191 서흔영
Rational Design of Epoxy/ZIF-8 Nanocomposites for Enhanced Supression of Copper
Ion Migration

2018년 추계학술대회 연구논문 초록집
서흔영, 염용식, 조계룡1, 윤호규† 고려대학교; 1Texas A&M University
Various failure modes derived from the electrochemical migration (ECM) through the
dielectric polymer layers have been considered critical issues in the electronic devices.
Herein, we for the first time suggested the rationally designed epoxy/zeolitic imidazolate
framework-8 (ZIF-8) nanocomposite materials for efficient suppression of copper ion
migration based on the plausible reaction mechanisms of metal metathesis addressed
by sequential cleaving and ligating between metal ions (Zn2+ and Cu2+) and
2-methylimidazole (2-mim) ligands. The fabrication process for epoxy/ZIF-8 (EZ)
nanocomposites was first examined to optimize the crosslinking system. The capability
of the metal ion capture in the EZ nanocomposites was examined using the aqueous
solution containing Cu2þ ions. In addition, the ECM suppression properties were
evaluated using the thermal humidity bias (THB) model testing.

2PS-192 성동범
Enhanced Photocatalytic Activity of S-doped TiO 2/Reduced Graphene Oxide Under
Visible Light Irradiation
†

성동범, 박수진 인하대학교
In this work, S-doped TiO2 were prepared by sol-gel method and various weight ratio
of reduced graphene oxide composites for photocatalytic activities. Structural properties
of the composites were characterized by X-ray diffraction spectroscopy (XRD) and
Scanning electron microscopy (SEM). The surface areas and pore size distributions
were calculated by Brunauer-Emmett-Teller (BET). Photocatalytic activities were
measured using rhodamine B solution under simulated solar light irradiation.
Photodecomposition rate of S-doped TiO2/reduced graphene oxide composites were
improved compared to pure TiO2. The results indicated that reduced graphene oxide
reduced band gap energy and decreased recombination ratio of excited electrons.

2PS-193 손창일
Upconversion Nanoparticle based Full Color Tactile Sensor
손창일, 안성현, 이지석† 울산과학기술원
Lanthanide doped upconversion nanocrystals (UCNs) release a visible ranged luminescence
property under exposed near-infrared (NIR) light by multiphoton excitation. These
nanocrystals are highly photochemical stability, absence of background autofluorescence,
low toxicity, and large anti-Stokes that orthogonally separate excitation and emission
peaks. It also has the advantage of showing various visible range colors through one
kind of source. Therefore, UCNs have been studied extensively for applications such
as a photodynamic therapy, bioimagings, an UCNs ink of inkjet printer for anti-counterfeit,
and a luminescence display. In this work, we rationally utilized the unique optical properties
of UCNs and report a new type of colorimetric tactile sensor using rare-earth-doped
upconversion nanocrystals. We fabricated full color pixel array using lithography
technique and applied this array into the NIR based sensor system to recognize the
direction and magnitude of applied pressure.

2PS-194 손희상
Hybrid of Silver Nanowires and Dual-doped Graphene for the Transparent Conductor
with Enhanced Conductivity
손희상† 광운대학교
We present hybrid transparent conducting films based on silver nanowires (Ag NWs)
and doped graphene (GP) through dual co-doping method by applying p-/n-type dopants
on top and bottom sides of GP. We systematically investigated the dual-doping effect
on their surface and electrical-optical properties of GP and Ag NW/GP hybrid films
through the combination study with various dopants (p/p, p/n, n/p, and n/n). We found
that p/p-type dual-doped GP and its hybrid with Ag NWs appeared to be the most
effective to enhance electrical-optical properties of doped monolayer GP (ΔR/R0=84%,
TT=97.4%) and Ag NW/doped GP hybrid (ΔR/R0=62%, TT=95.0%). Note that, dual-doping
improved such electrical properties without any significant debilitation of optical
transparency of conductors. In addition, the enhanced conductivity of p-type dual-doped
GP allows a hybrid system to form co-percolating network in which Ag NWs can form
a secondary conductive path at grain boundaries of polycrystalline GP.

2PS-195 손희상
Improved Electrochemical Performance of Lithium-sulfur Battery through the Deposition
of Functional Hybrid Layer on the Cathode
†

손희상, 손희상 광운대학교
The loss of sulfur through the polysulfide dissolution causes a significant capacity
reduction of the lithium-sulfur (Li-S) battery during the charge-discharge reactions,
thereby debilitating the electrochemical performance of the cell. We have addressed
this problem by direct coating functional hybrid layer of graphene oxide (GO) or
polyethylene oxide (PEO) on the cathode of Li-S battery (sulfur: 60%). The external
functional layer not only alleviates the dissolution of the polysulfide electrolyte during
the charging/discharging through physical layer formation, but also chemically interact
with the polysulfide and the functional layers. As-formed Li-S battery exhibits stable
cycling electrochemical performance during charging and discharging at a reversible
capacity of 700~1187 mAh/g at 0.1 C (1 C = 1675 mA/g) for 30 cycles or more.

2PS-196 신성호
Fabrication of Bio-based Polymeric Substrates for Optoelectronics
신성호, 박슬아, 전현열, 황성연, 오동엽, 박제영† 한국화학연구원
Recently, flexible and transparent substrates such as PET or PI have been researched
as the vital components to fabricate flexible optoelectronic devices. However, such
polymeric substrate materials suffer from the low glass transition temperature (Tg) or
the high coefficient of thermal expansion (CTE). Such poor thermal stabilities limit their

potentials as the substrate materials for the conventional micro- or nano-electronic
and optoelectronic applications. Here we report the bio-based polymeric substrates
for optoelectronics. The films exhibit the bendability, high optical transparency and
excellent thermal stabilities compared to petro-based counterparts. Based on its high
suitability on optoelectronics, the fabrication of flexible and transparent conductors
with silver nanowires (AgNWs) and the operation of organic light-emitting diode (OLED)
are demonstrated, suggesting the promising future in the fields of optoelectronics.

2PS-197 신인호
Cellulose/Polyhedral Oligomeric Silsesquioxane (POSS)/Montmorillonite (MMT)
Ternary Nanocomposite
†

신인호, 하창식 부산대학교
Recently, biopolymers have received great attention due to their eco-friendly properties.
Cellulose has been actively studied. It is most abundant biopolymer in the earth and
can be renewable, biocompatible and biodegradable. Polymer-clay nanocomposites
have attracted various applications such as packaging materials. Montmorillonite (MMT)
is widely used reinforcing material. It can be treated with surfactants that help to exfoliate
the layers of MMT in a polymer matrix. Polyhedral oligomeric silsesquioxane (POSS)
has high thermal stability, flame retardation and good mechanical properties. POSS
additive can assist in expanding interlayer space of sodium MMT. In this work, we
report the cellulose nanocomposite using POSS-modified MMT as nanofiller.

2PS-198 신재만
Re-Shaping of Monodisperse Block Copolymer Particles by Solvent Vapor Annealing
신재만, 이영준, 김민구, 구강희, 이준혁, Kin Liao1, 김범준† KAIST; 1Khalifa University
Non-spherical particles of block copolymers (BCP) are important class of materials.
Here, we introduce a re-shaping strategy using solvent vapor annealing (SVA) to transform
size controlled, monodisperse BCP spheres into shape-anisotropic particles. Monodisperse
BCP spheres with controlled size were produced using Shirasu Porous Glass (SPG)
membrane emulsification. Then, successful transformation to non-spherical shapes was
conducted using SVA while maintaining the monodispersity. This approach was applicable to
various BCPs including polystyrene-block-poly(1,4-butadiene) (PS-b-PB), polystyreneblock-polydimethylsiloxane (PS-b-PDMS), polystyrene-block-poly(4-vinylpyridine) (PS-b-P4VP)
which allowed good control over the aspect ratio (AR) of non-spherical BCP particles.
Furthermore, versatility on particle shape was demonstrated by transforming BCP spheres
into prolate and oblate shapes. Furthermore, transformation kinetic and the effect of
molecular weight were investigated.

2PS-199 안정빈
음식물 쓰레기의 열수탄화 공정을 통한 탄소점 제조 Synthesis of Carbon Dots via
Hydrothermal Carbonization of Food Waste
안정빈, 송영한1, 우정연, 김형섭† 건국대학교 유기나노시스템공학과; 1한국화학연구원 CCP
융합연구단
음식물 쓰레기의 양이 증가함에 따라 그 처리 방법에 따른 논의 또한 지속적으로 이루어지고
있다. 단순한 매립 및 동물의 사료로 만들어지는 처리방법을 넘어서 고부가 가치의 물질을
제조하기 위한 방법이 다양한 분야에서 연구되고 있는 중이다. 본 연구에서는 음식물 쓰레기의
열수탄화 공정을 통해 최근 주목받고 있는 탄소나노물질 중 하나인 탄소점을 제조하였다. 다양한
온도에서 음식물 쓰레기를 열수탄화 하였고, 온도에 따른 탄소점의 제조 메커니즘 및 그에
따른 형광 특성 변화를 관찰하였다. 각 처리온도에서 탄소점이 충분히 제조될 수 있는 가능성을
확인하였고, 처리 온도가 높아질 수록 탄소점의 그래파이틱 한 내부구조 및 질소 원소를 가지는
기능기의 발달에 의해 높은 양자수율을 가지는 탄소점이 제조됨을 확인하였다.

2PS-200 양성백
Improved Approach to Fabricate Nanofiber Mats by Novel Spinning System
†

양성백, 염정현 경북대학교
Lately, an improved approach to fabricate nanofibers—novel spinning mehod —has
attracted substantial attention because of its broad range of material options, superior
production rate, and lower expenses related to electrospinning. Compared with
electrospinning, ultrahigh speed jet spinning shows advantages of a higher production
rate and insensitive dielectric constant of materials. Recent reports show that various
kinds of nanofibers with diverse materials, for example, synthetic and natural polymers,
can be prepared by novel spinning mehod. We used poly(vinyl alcohol) to investigate
factors affecting nanofiber formation and studied the morphology of nanofibers
accumulated at the collector. This study was supported by Basic Science Research
Program through the National Research Foundation of Korea (NRF) funded by Ministry
of Education (2016R1A2B4010329).

2PS-201 엄정주
Sericin Binder for Jute Fibers-reinforced Composites
엄정주, 진형준† 인하대학교 고분자공학과
Natural fibers are excellent candidates for fiber-reinforced composites due to their
excellent mechanical strength, biodegradability. However, the physical properties of
natural fibers could not be consistent due to their inherent defects produced by cultivation,
which might cause the poor mechanical properties as fillers in composites. To overcome
these drawbacks, various synthetic polymer binders have been developed, but they
have the disadvantage of causing environmental pollution and depletion of petroleum
resources. In this study silk sericin, a natural glue-like protein, was used as a binder
to produce a jute fiber nonwoven fabric. As the content of sericin increased, the density
of nonwoven fabric increased and defects of nonwoven fabric were complemented.
At a result the mechanical properties of the jute nonwoven fabric improved as sericin
amount increased. These sericin binder are expected to replace synthetic polymer binders
because they have excellent adhesion properties.
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2PS-202 염용식
Effect of Non-covalent Functionalized Graphites Nanoplatelets on the Thermal
Conductivity of Epoxy Composites
†

염용식, 윤호규 , 서흔영, 남채윤, 고동원 고려대학교
The PDMAEMA-b-PMMA ionic block copolymer (PIB) compatibilizers was synthesized
by the reversible addition fragmentation chain transfer (RAFT) polymerization. Noncovalent functionalization was used to functionalize graphites nanoplatelets (GNPs)
through π–π stacking of pyrene molecules with a functional segmented polymer chain.
The biphenyl molecules of ionic block copolymer compatibilizers were used to improve
crystallinity of GNPs/epoxy composites. The BP_PIB functionalized GNPs/epoxy
composites showed about 7.75% higher degree of crystallinity than epoxy resin.
Furthermore, The BP_PIB functionalized GNPs/epoxy composites exhibited in a
remarkable improvement in the thermal conductivity. The thermal conductivity of 30
wt.% BP_PIB-GNPs/epoxy has about 23.4% higher than that of pristine GNPs/epoxy
composites. The BP_PIB on the GNPs surface not only plays an important role to facilitate
a homogeneous dispersion in the polymer matrix but also improves the GNPs–polymer
interaction.

2PS-203 오승우
Ultrasensitive Strain Sensor based on Solution Processed Metal Micro-grid Structures
오승우, 이성민, 장석태† 중앙대학교
Strain sensor has been spotlighted for its versatility on healthcare, soft robot, and
human-robot interface. Despite of large potential demands, traditional metal-based
strain gauges have a limitation of stretchability (ε ≤ 2%). Extensive studies have been
presented for stretchable sensors using various nanomaterials and metal films. However,
it is still hard to satisfy parameters such as sensitivity, stretchability, linearity, hysteresis,
applicability to mass production. Herein, we propose a highly sensitive strain sensor
with solution-processed patterned metal mesh structures. We investigated the effects
of width and width/spacing ratio of the metal grid on piezoresistivity of the strain sensors.
Our strain sensors exhibit high sensitivity (GF = 4685.9) and superior strain range (ε
≤ 5%) compared to other metal-based sensors. In addition, our metal grid strain sensors
can be produced with eco-friendly and low-cost procedure, due to all water-based
solution process.

2PS-204 오준기
Organic Film Formation Without Outgassing for Flexible Display OLED Encapsulation
오준기, 김소현, 정인조, 정현욱, Anzar Khan, 방준하† 고려대학교
Among OLED device fabrication techniques for realization flexible display devices,
encapsulation technology is a key technique for improving the yield and lifetime of
a panel by shielding the device from oxygen and moisture. Currently, among the various
encapsulation techniques, the TFE method, which alternately stacks organic and inorganic
membranes, has priority. In the TFE process, organic films are currently formed primarily
by ink-jet printing. Most of the organic films produced by that techniques are made
using photocurable polymers. However, the byproducts of the photoinitiator that remain
after radical generation are slowly released in the form of gas in the formed film, and
such outgassing is a major drawback to the durability. To solve this problem, we introduce
photoinitiators that do not produce by-products. The photoinitiator is expected to be
able to solve outgas fundamentally because it does not generate radicals and any
byproducts, unlike ordinary initiators.

2PS-205 유대건
Preparation and Characterization of Electrochemically Synthesized Graphene for
Polymer Nanocomposite
†

유대건, 박성수, 하창식 부산대학교
Reduced step and environmental-friendly synthesis of graphene is important for scalable
synthesis and industrial application of graphene. The control of functional groups on
the graphene surface is also a major point in graphene based nanocomposites. In
this work, we exfoliated and functionalized graphite electrode using electrochemical
process. For checking applicability for polymer nanocomposite of as made graphene,
Polyimide nanocomposite films was made by in-situ polymerization. The structure and
exfoliated states of graphene are studied by powder X-ray diffraction (XRD), Transmission
electron microscopy (TEM), and Raman Spectroscopy. Surface functional groups are
measured using X-ray photoelectron spectroscopy (XPS) and Energy dispersive X-ray
spectroscopy (EDS) elemental mapping. Functional groups of graphene surface depend
on electrolytes and electrode that are connected with graphite.

We developed luminescence color transition of rare-earth-doped upconverting
nanocrystals (UCNs) by incorporating noble metal nanoparticles into UCNs embedded
microparticles. UCNs have attracted interest due to their unique optical property emitting
visible light by absorbing continuous-wave near infrared light (NIR). The luminescence
color of UCNs is decided by relative ratio of the lanthanide dopants and it has always
been challenging to realize an emission color tuning after UCN synthesis. Here, we
synthesized noble metal nanoparticles in the polymeric 3D structure. Surface plasmon
resonance (SPR) band of metal nanoparticle permits the UCNs color transition by absorbing
specific emission peaks of UCNs. Metal nanoparticles with different morphologies have
various SPR band which allow both of optical color transition under the visible light
and luminescent color transition under the NIR light. This dual-color transition system
opens a new horizon for multi-level security application.

2PS-208 유종만
Functionalized SBA-15 with Phosphate Derivatives for Adsorption of Strontium Metal
Ion
†

유종만, 박성수, 하창식 부산대학교
Mesoporous silica materials with high surface area and uniform nanopores adsorption.
In this work, we synthesized mesoporous silica, SBA-15 via sol-gel process and
self-assembly process using tetraethyl orthosilicate (TEOS) as silica surface and triblock
copolymer (P123) as structure-directing agent. The SBA-15 have surface area of 1,238
2
2
m g+, pore size of 54.3Å and pore volume of 1.68 cm g+. SBA-15 has typical
2D-hexagonal mesostructure with p6mm symmetry. The SBA-15 was functionalized with
phosphate derivatives by chemical reaction with silanol groups, on the mesopore surface.
After modification, the well-retained mesostructure was confirmed by powder X-ray
diffraction (XRD), nitrogen sorption behavior (BET) and transmission electron microscopy
(TEM). The functional groups were confirmed by X-ray photoelectron spectroscopy
(XPS) and solid-state NMR. Finally, the functionalized SBA-15 was tested for adsorption
of strontium metal ion in aqueous solution.

2PS-209 유지완
Enhanced Mechanical Properties of MWNT-linked Composites between Polyamide66
and Chopped Carbon Fiber Interface via Plasma Coupled Mechanochemistry
유지완, 이영모, 이상수, 박종혁1,† 한국과학기술연구원(KIST)/고려대학교; 1한국과학기술
연구원(KIST)
Composites are made by mixing two or more materials with different shapes and chemical
compositions, and are capable of imparting functionality that can not be achieved with
a singled material. However, when the conventional composite process (extrusion/
injection molding) is produced, there is a problem that the mechanical properties of
the composites produced due to the low affinity between the polymer and the filler
and the aggregation of the filler are deteriorated. In this work, we have applied hybrid
carbon filler composed of MWNT and chopped carbon fiber to polyamide66. Plasma
coupled mechanochemistry have improved the affinity through chemical bond between
polymer and the filler and increases the dispersion of the fillers in the polymer. As
a result, a polymer composite having increased mechanical properties such as mild
aluminum was produced.

2PS-210 유지왕
Stretchable and Flexible Strain Sensors and Actuator Based on Electroless Silver Plated
Spandex Fiber
유지왕, 남재도1,†, 김성훈1, 황의석1 성균관대학교; 1성균관대학교 고분자공학과
The significance of flexible and wearable electronic devices has been increased for
mutual interaction communication with human body sensing and movement. One of
the most important components in this devices is stretchable and flexible strain sensors
that should be attached directly on flexible clothes. We report stretchable strain sensors
that are composed of non-plied, plied and coiled stretchable Spandex fibers, which
is coated with silver by an electroless plating technique. More specifically, the plied
and coiled Spandex strain sensors exhibited a linear response in strain vs. electric
resistance curve in the strain range up to 50% with a low-hysteresis behavior strain
and the gauge factors were 20 and 15 respectively. Silver plated Spandex actuator
simultaneous sensing which heat-operated. We verified that the electric resistance
was increased while the actuator contracted with heating, and vice versa.

2PS-211 유진화
Dispersion Stability of Alkylated Graphene Oxide in Organic Solvents
†

2PS-206 유봉렬
The Effect of Fluoro Compound on Lotus Effect
유봉렬† 전남대학교
The effect of fluoro-compound on superamphiphobic materials were characterized. As
a test sample, superhydrophobic silica obtained by sol-gel methods was used. By
addition of a little amount of C6F13C2H4OH, we could obtain high oleophobic materials
without the loss of hydrophobicty. To get the evidence of furorine reaction FT-IR spectrum
was characterized and we could confirm C-F bond. As the wt% of fluorine alcohol
was increased, the contact angle for CH2I2 and surface free energy were increased.
But the both properties the were decreased by the excess addition of fuorine alcohol
over 0.1 wt%.

2PS-207 유영훈
A Noble Metal assisted Color Tuning of Upconversion Nanoparticles for Multi-Level
Security application
유영훈, 이지석† 울산과학기술원
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유진화, 진형준 인하대학교 고분자공학과
Polymeric nanocomposites with graphenes have been studied extensively due to their
excellent reinforcing eﬀects. However, the agglomeration of graphenes in composites
may cause an adverse effect on their properties. To avoid this problem, the dispersion
behavior of graphenes should be investigated in various organic solvents. In this study,
the alkylated graphene oxides were synthesized by SN2 reaction between graphene
oxide and octylamine to disperse graphene oxide well in toluene and methyl ethyl ketone
(MEK).Furthermore,the their dispersion stability in toluene and MEK was also observed
by light scattering method during one month.

2PS-212 윤근태
Inspiration From Nature: Superomniphobic Surface with Extreme Pressure Resistance
윤근태, 정우빈, 정희태† KAIST
Both high static repelling property and pressure resistance are critical to achieving
high-performance omniphobic surface. The cuticle of springtails have both of features,
which originates from their hierarchical system composed of doubly reentrant
nanostructures on micro-roughness. Despite intensive efforts, none of the previous
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studies inspired by the springtail were able to simultaneously achieve both surface
characteristics because of general trade-off between them. Here, we demonstrate for
the first time springtail-inspired superomniphobic surface displaying both features by
fabricating hierarchical system consisting of serif-T-shaped nanostructures on
microscale wrinkles, overcoming previous limitations. Our biomimetic strategy produced
engineered surface showing high repellency from water to ethanol. Simultaneously,
the surface was able to endure extreme pressure resulting from the impacts of drops
of water and of ethylene glycol with We >> 200, and of ethanol with We ~ 53.

and enhance the filler effect, it was grafted with PLA. FT-IR and TGA analysis was
carried out to confirm whether PLLA was successfully grafted on the surface of HA.
Mechanical properties such as tensile strength and flexural strength critical in bone
characteristics were measured. Bioactivity was characterized by the growth of apatite
on the surface of the composite in simulated body fluid solution.

2PS-213 윤유미
Low Molecular Weight Polymer가 TPU/Elasatomer Composites의 Tensile Modulus 및
기계적 특성에 미치는 영향 연구

이민규, 이상운, 조재영 서울대학교
Polyamide (PA) 12 has a structure composed of 12 hydrocarbons among amide groups,
which is longer than other PA resins. Due to such structural characteristics, polyamide
system has excellent mechanical properties, heat resistance, abrasion resistance,
excellent water resistance and dimensional stability of polyolefin system, and is widely
used as a material for gas/oil pipes. However, it has the lowest mechanical properties
among polyamide series. In order to improve the mechanical properties of the PA12
resin, mechanical properties were measured after annealing at various temperature/
time conditions, and furthermore, the correlation between the mechanical properties
and crystallinity was investigated in order to know the cause of the increase of the
mechanical properties.

†

윤유미, 이진혁 , 최명찬, 이민석, 배종우 한국신발피혁연구원
TPU/Elastomer composites은 TPU matrix에 elastomer를 동적 가교시켜 제조한 컴파운드로,
우수한 기계적 강도와 내마모성을 가져 신발 겉창소재로 널리 사용되고 있다. 하지만 딱딱한
TPU matrix로 인한 저감성 문제가 있어 이를 보완하기 위한 저경도화/저모듈러스화 연구가
진행되고 있다. 대표적으로 lubricant 및 oil을 첨가하는 방법이 있으나, 전반적인 물성 저하와
제조 공정의 어려움으로 인해 실제 상업화 제품 적용에는 어려움이 있는 실정이다. 본 연구에서는
저분자량 고분자(low molecular weight polymer)를 이용하여 신발 겉창에서 요구되는 물성을
유지하면서 감성이 높은 저경도/고감성 TPU/Elastomer composties을 제조하였다.
TPU/Elastomer composites은 3L kneader(Moriyama) 및 FR Extruder(PK-FRE20140930,
풍광기계)를 이용하여 제조하였으며, 고무용 사출기(PRO-150WD, 동신유압)를 이용하여 시험편
을 제조하였다. 경도는 Shore A type을 이용하여 측정하였고, 용융지수(Melt Index)는 Melt
Indexer(MP-1200, Tinius Olsen), 기계적 강도 및 동마찰계수는 UTM(Universal test machine,
Instron 3345)을 이용하여 측정 및 분석하였다.

2PS-214 윤 정
Synthesis of Stilbene for Detection of Amine Derivatives
윤 정, 박주현, 문관호, 이승우† 영남대학교
As the result of increasing attention paid to human health, and diagnosis and treatment
of disease, many efforts have been directed to the development of new methods toward
amine derivatives. A variety of techniques for the determination of amine have been
investigated intensively in the literature including spectroscopy, chromatography,
electrophoresis, and fluorescence detection. In here, the most used analytical procedures
to detect and characterize amine derivatives are based on spectroscopic, chromatographic
or electrochemical approaches. Recently, inorganic or organic nanomaterial-based
fluorescent sensing and probing represent unique classes of detection techniques.
On the basis of this idea, we design and synthesize stilbene-appended receptor, which
can exhibit amine derivatives selectively by color change, and then graft them onto
the surface of nanomaterials as a new approach to the development of chemosensors.

2PS-215 이광호
The Tactile Assessment of Skin Materials in Automotive Interior
이광호, 오정석†, 정정설1, 한상원1, 하진욱2, 이현욱2 경상대학교; 1한국화학융합시험연구원;
2
자동차부품연구원
A new tactile assessment method of surface material was suggested. The tactile property
is affected by friction and compressive property when touching the surface of materials.
The substantial plane friction coefficients were quantified by the tactile meter which
simultaneously quantify friction of both X and Y direction under certain normal load
and sliding speed. The compressive effect on tactile property was investigated by
Kawabata Evaluation System. The plane friction assessment showed that the more
luxurious surface materials were, the greater plane friction coefficients were. Among
same surface materials, the plane friction coefficients of luxurious grade were lower
than those of general grade. In the compression test, there are no tendency by materials.
The tactile properties of surface materials were more affected by plane frictional property
than compressive property. This tactile assessment method suggested expected to
be applied to develop new products.

2PS-216 이도영
Fabrication of Polylactic Acid, Polyglycolic Acid, Hydroxyapatite Composite for Implant
Material
†

이도영, 고한승, 조재영 서울대학교
Polylactic acid (PLA), a bio-absorbable polymer with biocompatibility, has been widely
used as bone-fixation devices instead of metal implants in orthopedics. In this study,
PLA/polyglycolic acid (PGA) fiber reinforced composite was investigated because PLA
didn’t have adequate mechanical property as implant material. The effects of using
short PGA fiber rather than unidirectionally aligned fiber were also investigated.
Hydroxyapatite (HA) was added to the composite as substitute for bone repairing material
owing to its good osteoconductivity. To reduce the HA agglomeration in the composite

2PS-217 이민규
Study of Correlation Between Mechanical Properties and Crystallinity of Annealed
Polyamide12
†

2PS-218 이민지
광경화 3D 프린터용 고농도 세라믹 소재 제조 평가
이민지, 정용일†, 전경수, 서영민 한국섬유기계융합연구원
세라믹 소재는 내열성, 내마모성, 내식성 등 뛰어난 장점을 가지고 있으나, 취성으로 인한 긴
공정 시간 및 높은 가공비용을 필요로 함. 이러한 단점은 세라믹 제품의 산업적 제조에 방해되며,
세라믹 소재의 적용분야를 한정시키는 결정적 요인으로 작용함. 산업화 수준의 기술개발 및
보급이 가속화 되고 있는 3D 프린팅 기술은 고분자와 금속재료용으로는 많은 발전이 되어
왔으나, 세라믹 3D 프린팅은 상대적으로 발전이 더딤. 높은 녹는점, 탈지 및 소결 과정이 필요한
세라믹 3D 프린팅 기술을 극복하려는 시도가 최근에 많이 시작되고 있음. 따라서 본 연구에서는
의료용 세라믹 소재 중 하나인 BCP(biphasic calcium phosphate)를 이용하여 고농도의 혼합
레진을 제조하고, DLP 3D 프린터를 이용하여 조형 평가를 진행하여, 프린팅의 조건을 최적화하고
자 함. 또한 디바인딩 및 소결 공정기술을 개발하여 공정을 최적화하는 것이 목적임.

2PS-219 이상훈
Structure and Property Characterization of Polyarylate/Carbon Nanotube Composites
Manufactured by Masterbatching and Melt-compounding
이상훈, 정영규† 충남대학교 유기소재섬유시스템공학과
Polyarylates are wholly aromatic polyesters which have liquid crystallinity in a molten
state. Due to liquid crystallinity, polyarylates have excellent mechanical properties,
chemical resistance, and abrasion resistance. Because of these excellent properties,
polyarylates are used in a variety of fields including automobiles, electric/electronic
parts, technical fibers, molding compounds, etc. In this study, a series of composites
based on PAR and MWCNT were fabricated by masterbatching and melt-compounding
for applications requiring electrostatic dissipation, EMI shielding, and electric heating
performance. For the purpose, the master chips with 10 wt% MWCNT were meltcompounded with neat PAR chips. The MWCNT content in the final PAR-based composites
were controlled to be 0.2-10.0 wt%. The morphological features, thermal, mechanical,
and electrical properties of PAR/MWCNT composites were characterized with aids of
SEM, TEM, Rheometer, XRD, DSC, TGA, DMA, and electrometer, respectively.

2PS-220 이서린
Poly(N -isopropylacrylamide)/Polydimethylsiloxane Hydrogel Composites for Oneway Water Flow
1,†

1

이서린, 조윤호, 이종휘 중앙대학교; 중앙대학교 나노구조연구실
The flow of water used in hydropower generation, purification of wastewater, etc., is
usually made using a height difference or power unit. However, using a hydrogel composites,
a water pumping system can be constructed that operates with temperature changes.
In this study, water swelling and shrinking was controlled by using thermosensitive
poly(N-isopropylacrylamide) (PNIPAm) hydrogel and polydimethylsiloxane (PDMS)
composites. The composites were prepared by directional freezing of PNIPAm to make
cylindrical pores, and subsequent infiltration of PDMS substrate to the end of
micro-channeled PNIPAm. The composites can repeat shrinking and swelling in water
following temperature cycles. When they shrink, water droplets can form and
PNIPAm/PDMS phase at the end of hydrogels acts a one-way flow valve. Thus, the
water droplets cannot backflow through the PNIPAm/PDMS phase, only roll over the
substrate. We successfully make one-way water flow system using PNIPAm/PDMS
hydrogel composites.

고분자구조 및 물성 ( II )
2PS-221 김정민
Rheological Properties of Complex Coacervate Driven Hydrogels
김정민, 최수형† 홍익대학교
Complex coacervation, a liquid-liquid phase separation, occurs when two oppositely
charged polyelectrolytes association aqueous solutions. Hydrogels with coacervate block
domain were formed by mixing ABA and A'BA' triblock copolymer solutions in water
where A and A' are oppositely charged blocks. Since the complex coacervates are
responsive to ionic strength, pH, and salt concentration, the complex coacervate driven

hydrogels are stimuli responsive, and thus can be used in bio-related industry. In this
study, poly(ally glycidyl ether-b-ethylene oxide-b-allyl glycidyl ether) triblock
copolymers were synthesized anionically and functionalized with positively and negatively
charged moieties through a thiol-ene reaction. Rheological properties of the hydrogel
were measured as a function of salt concentration, pairs of charged group, and polymer
concentration. In addition, time-salt superposition principle was applied to understand
the effect of salt concentration on the hydrogel.
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2PS-222 김주년
코어-쉘 형태의 Nickel@Polystyrene 나노입자 합성 및 자기유변학적 물성 연구
†

김주년, 최형진 인하대학교 고분자공학과
본 연구에서는 코어-쉘 형태의 Nickel@Polystyrene(Ni@PS) 나노 입자를 분산 중합법을 통하여
합성하였다. 먼저 Nickel 입자를 HCl에 분산 시켜 표면을 개질한 후, 개질된 Nickel 입자가
분산된 용매에 styrene을 넣고 분산 중합법을 통해 합성하였다. 합성된 Ni@PS 나노 입자는
주사 및 투과 전자 현미경을 통하여 입자의 형태가 코어-쉘 구조를 갖는 것이 확인되었고,
추가적으로 에너지 분산형 분광분석기를 통해 순수 Nickel과 Ni@PS의 원소 함량이 비교되었다.
밀도 측정기를 통해 Nickel입자와 Ni@PS 입자의 밀도를 비교하였으며, X-선회절분석기를
통해 합성 전 후의 입자의 결정성 변화 유무를 확인할 수 있었다. 진동시료 자력계를 통하여
입자의 자화도를 측정하였다. 마지막으로 순수한 Nickel 입자와 Ni@PS 입자를 자기유변학적
물성을 측정 및 비교하였다. 측정을 위한 샘플은 시료를 실리콘 오일에 50 wt%로 분산시켜
만들었으며, 회전 점도계를 통해 자기장 세기의 변화를 주며 측정하였다. 측정된 자료들을
가지고 다양한 유변학 방정식을 이용하여 자기유변학적 거동을 해석하였다.

2PS-223 김 훈
Identification and Improvement of Ageing Mechanisms of Waterproof Acrylic PSAs
김 훈, 이세빈, 김미소, 김세원, 김현중†, 김한민1 서울대학교; 1애니원 테이프
최근 모바일 통신 장비에 아크릴 방수 점착 폼테이프가 적용됨으로서 모바일 기기의 IP6(1 m
수심에서 30분 동안의 방수성능 확보)등급이 모든 기기의 기본 스팩으로 적용되었으며 널리
사용되고 있는 현실이다. 또한, 대한민국에서 생산되는 아크릴 방수 점착테이프 기술은 세계
선두의 기술을 이룩하고 있다. 이러한 상황에서 지속적인 기술 우위와 재품의 상품성을 확보하기
위하여 아크릴 점착 폼테이프의 노화 메커니즘을 규명하는 작업이 필수적이다. 아크릴 점착제의
경우 노화 작용에 따른 화학 구조적 변화와 물리적 변화가 수반되며 이러한 변화는 방수 성능과
직접 연관을 지어 생각해 볼 수 있다. 또한, 이러한 현상학적 메커니즘을 규명하고 확립함에
따라서 더 높은 성능의 방수 점착소재 개발 및 재료의 신뢰성을 규명하는데 필수적인 연구성과로써
이용될 수 있으므로 본 연구가 필수적으로 진행되어야 함.

2PS-224 노경현
Synthesis and Characterization of Non-phthalate PVC Plasticizer Based on
Cyclohexanedicarboxylic Acid
노경현†, 이가람, 한영광 성균관대학교
Plasticizers based on cyclohexane (e.g. DINCH made by BASF) have similar performance
compared to traditional phthalate plasticizer and have the advantage of non-toxicity
to human health. In this study, plasticizers based on cyclohexanedicarboxylic acid with
different alkyl chain lengths were synthesized via esterification using various alcohols
in the presence of p-toluene sulfonic acid as catalyst. The structure of plasticizers
was confirmed by FT-IR and 1H-NMR. The synthesized plasticizers were applied to
PVC fabrications and their plasticizing efficiency was investigated through mechanical
and thermal analyses. Finally, properties of these plasticizers were compared to
commercial plasticizers.

2PS-225 리 샹
압축성 하전 블록공중합체계의 고밀화 현상과 상거동에 미치는 이온-이온 상관 효과 연구
리 샹, 자오밍거, 조준한† 단국대학교 고분자공학과
하전된 AB 이중 블록공중합체 또는 AB와 단일 고분자 C의 혼합물이 갖는 나노 상거동을 장이론적
모사법을 이용하여 연구한다. 사용되는 분자론적 상태방정식 이론은 Cho에 의해 개발된 섭동된
강구 사슬계에 새로이 전하가 도입된 것이다. 자유에너지의 비이상 부분으로부터 도출된 화학포텐
셜로부터 상 분리된 계의 국 소 조성이 결정되는 장이론적 모사법으로 하전된 블록공중합체계의
비균질 상태 가 연구된다. 특히, 하전에 따른 공중합체계의 고밀화(densification) 현상과 양/음
전하의 위치에 따른 이온-이온 상관 관계가 공중합체계의 상 전이에 어떠한 영향을 미치는가가
주로 논의될 것이다.

2PS-226 문소진
Tunable Liquid Crystallinity of Graphene Oxide with Polymer Crystallization
문소진, 김소연† 울산과학기술원
Graphene oxide (GO) can form liquid crystals in aqueous solution, which can be employed
in many applications in material science. One of the most attractive applications is
GO based polymer nanocomposites where GO function as an effective nanofiller in
semicrystalline polymer matrix. Previous research showed that polymer can be crystallized
onto GO surface and thus adding GO develops the polymer crystalline structures and
changes the property of materials. However, less attention has been paid to how
crystallizable polymers can alter the liquid crystallinity of GO. Herein, we show that
GO LC can be correlated with polymer crystallization because polymers significantly
reduce the liquid crystallinity of GO suspension when they are crystallized. Conversely,
the liquid crystallinity of GO can be enhanced with high degree of polymer crystallization.
The microstructure of GO LC was investigated with small-angle X-ray scattering and
rheological experiments with controlled temperature sweep.

2PS-227 박민욱
Pyrene-Based Asymmetric Liquid Crystal Dendron: Relationship between Molecular
Packing Structure and Physical Properties
†

박민욱, 정광운 전북대학교
In order to understand the relationship between hierarchical superstructures and its
physical properties, pyrene-based asymmetric liquid crystal (LC) dendron (abbreviated
as PyDn) was successfully synthesized by introducing a pyrene part (Py) at a
biphenyl-based LC dendritic group (Dn). The phase transition behavior and its crystalline
structure of PyDn has been systematically studied with a combined technique of thermal
analysis, microscopy and scattering analysis. The kinetically controlled molecular packing
structures of PyDn came from the competition of intermolecular secondary interactions
with nanophase separation. This work was mainly supported by Mid-Career Researcher
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Program (2016R1A2B2011041), BK21 Plus program, Korea, and BRL (2015042417) of Korea.

2PS-228 박성호
Ordered Nanodot Array of VO2 Using Block Copolymer-Based Nanoporous Templates
†

박성호, 박희정, 이동현 단국대학교
We present the highly ordered array of vanadium dioxide (VO2) nanodots using nanoporous
templates fabricated by block copolymers-based lithography. Thin layers of poly(vinyl
alcohol) (PVA) and polystyrene-block-poly(2-vinyl pyridine) (S2VP) were subsequently
prepared on a silicon and glass substrate by spin-coating method. Then, the S2VP
thin film on the PVA layer was solvent-annealed in toluene vapor for its self-assembly,
so that hexagonally packed P2VP cylinders oriented vertically to the surface were
achieved. After surface reconstruction of the S2VP thin film in ethanol, the resulting
film showed hexagonally packed nanoporous structures. Subsequently, the layer of
VO2 was uniformly deposited on nanoporous templates using VO2 target with magnetron
sputtering system. As the PVA templates were removed by washing with water. only
hexagonal array of VO2 dots was remained. The electrical properties of these VO2 dots
were characterized at various temperatures.

2PS-229 박소영
Orientation of Nanostructures of Star-shaped (PMMA- b-PS)6 in Thin Films Depending
on Molecular Weight
박소영, 김진곤† 포항공과대학교
To apply Block copolymer to nanolithographic application, vertically oriented nanodomains
in thin film are needed. To achieve vertical oriented nanodomains, various methods
were introduced. Previously, our group showed that when the chain architecture of
BCPs is star shape, vertically oriented nanodomains were obtained by using only thermal
annealing without any special pre-/post- treatment. Here, we study the effect of the
molecular weight of star BCP on the orientation of nanodomains in thin films on various
substrates. For this purpose, we synthesized (PMMA-b-PS)6 with two different PMMA
volume fractions (fPMMA=0.32 and 0.52). As the molecular weight of (PMMA-b-PS)6
increased, the orientation of nanostructures on a silicon oxide changed from parallel
to vertical. When the molecular weight is small, but a little larger than the critical molecular
weight corresponding to the order-disorder transition (ODT), the orientation of
nanostructures is greatly affected by a substrate.

2PS-230 백한솔
Fabrication of Non-wettable Film by Controlling the Surface Morphology of Silica by
Sol-gel Method
신교직†, 백한솔, 최경호, 장기철, 백정주, 김영훈, 송광식 Korea Institute of Industrial
Technology (KITECH)
Solar cells or high-performance organic electronic devices exposed to extreme external
environments are required to have high barrier properties. Films made by combining
particles containing fluorine components can realize a non-wetting device for water.
TEOS was used as precursors and silica surface was synthesized by adding 1H, 1H,
2H, 2H, 2H-perfluorooctyltriethoxysilane which was a fluorosilane to lower the surface
energy to form mopolroge. By the molecular weight using a larger alkoxy group as
solvent changing the ratio to adjust the particle size. Dispersing the obtained particles
of the polysilazane was produced in a film of excellent properties by improving the
hardness and optical transmission properties. As a result of measuring the water contact
angle of the film in which the fluorine particles were dispersed, the superhydrophobic
surface having a contact angle characteristic of 150 degrees or more was confirmed.

2PS-231 쉬 멍
Spatial Control of Au Nanoparticles within Block Copolymer Particles by the Length
of Polymeric Ligand
1

†

1

쉬 멍, 윤홍석, Kin Liao , 김범준 한국과학기술원; Khalifa Univerisity
Controlling the location of functional nanoparticles (NPs) within polymer particles is
of great importance since it opens up a vast range of hybrid materials. One of the
most common approaches is tuning the property of ligands of NPs. Here we show the
dramatic location change of polystyrene (PS) coated gold nanoparticles (Au NPs) within
polystyrene-block-poly(4-vinylpyridine) (PS-b-P4VP) block copolymer (BCP) based
onion-like particles depending on the molecular weight of PS(Mn). For Mn=2.5 k, the
Au NPs were segregated at the surface of BCP particles. For Mn=6 k, Au NPs were
densely packed into PS domains. As for Mn=10 k, most of the Au NPs were aggregated
at the innermost part of the BCP particle while a few went into the PS domains. By
varying the volume fraction of Au NPs and BCP, it was demonstrated that the Au NPs
preferred to be located near the core of the particles rather than the outermost layer,
which could be explained by the entropy loss variation of different parts within the
BCP.

2PS-232 신민중
Lyotropic Self-assembly of Amphiphilic Random Copolymers in Aqueous Solution
신민중, 서명은† 한국과학기술원
Amphiphilic random copolymers containing randomly distributed hydrophilic and
hydrophobic repeating units along in the backbone are interesting materials because
of not only the synthetic feasibility but also the unique self-assembly behavior in water.
Here we investigated lyotropic self-assembly of amphiphilic random copolymers in an
aqueous medium in the concentrated regime. Their phase behavior will be mainly
discussed based on the small angle X-ray scattering (SAXS) experiments.
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2PS-233 안재우
Fabrication of Quantum Dot Light Emitting Devices Using Template Assisted SelfAssembly

2PS-236 오솔미
Initial Solvent Driven Non-equilibrium Behavior of Polymer Nanocomposites with
Varying Size Ratios Between Nanoparticles and Polymers

안재우, 조민기, 이지혜, 이동현† 단국대학교
we demonstrate a unique method to quantum dots light emitting devices (QD-LEDs)
based on nanoporous templates. Hexagonal array of P2VP cylinders oriented normal
to the surface in thin films of polystyrene-block-poly(2-vinyl pyridine) copolymer is
generated on a Zinc Oxide by solvent-annealing. Then nanopores in BCP thin films
are produced as immersed in ethanol. By oxygen plasma, the nanoporous templates
are fabricated on the ZnO layer. Hexagonal array of QDs is immediately produced as
they are deposited from the QDs solution by spin-coating process. HTL, HIL, and Anode
are deposited using CVD method. Finally, QD-LEDs based on hexagonal array of QDs
is successfully fabricated and characterized.

오솔미, 김소연† UNIST
The adsorbed polymer layer near particle surface is important in polymer nanocomposties
(PNCs) as it controls particle stability and resulting polymer properties. Therefore,
extensive studies have been carried out to characterize the structure of adsorbed polymers
and detailed adsorbed polymer-particle interactions; but most of them were limited
to equilibrium states. However, polymers experience non-equilibrium state during the
PNC process as it requires initial mixing of polymer and particles in solutions and solvent
evaporation and are often kinetically trapped because of the slow dynamics of polymers.
Here, we investigate the role of initial casting solvent on the adsorption layer at interfaces
and the resulting rheological property of PNCs where we systemically vary the size
ratios between particles and polymers and show the casting solvent changes the layer
thickness of polymer adsorption on nanoparticle surfaces.

2PS-234 양진철
Mechanical Bending Behavior of Bilayer Actuator Based on Molecularly Imprinting
Hydrogel for Ovalbumin Recognition
양진철, 박진영† 경북대학교
Stimuli-responsive hydrogels have attracted significant attention as smart material
candidates because their ability to change their shape or volume in response to an
environmental change such as temperature, pH, light and electric field. Recently, several
researchers have focused on stimuli-responsive hydrogels that have bending properties
by gradient nanostructuring. The bending behavior of hydrogel has many potential
applications as bio molecule sensing tool in the sensing systems based on molecule
imprinting. Herein, we present a novel biomacromolecule-responsive hydrogel actuator,
which has mechanical bending behavior in the binding of ovalbumin (Ova) as target
glycoprotein. The bilayer actuator is fabricated by UV-polymerization of pre-hydrogel
solution on polyethylene terephthalate (PET) with standardized silicon mold. In this study,
we prepared the bilayer actuators that have various aspect ratio and, investigated their
mechanical bending behavior upon protein binding.

2PS-235 오다경
Epitope-Imprinted Nanostructured Polymer for Selective Recognition
오다경, 박진영† 경북대학교
Epitope is portion of protein or antigen as the antigenic determinant. The introduction
of epitope allows for potentially many applications in the bio-field, such as drug delivery
and cell growth. We use the molecularly imprinted polymer (MIP) system as a tool for
epitope recognition. The MIP system enables selective recognition of template by making
recognition sites. MIP system is being studied in various fields, among them,
micro/nano-scale surface patterning research is actively carried out to improve the
imprinting ability. In this regard, we propose epitope-imprinted polymer (EIP) with a
multilayer opal structure. EIP made of 2-hydroxyethyl acrylamide, methylene bisacrylamide,
4-acrylamidophenyl(amino)methaniminium chloride and 2-hydroxy-4'-(2-hydroxyethoxy)2-methylpropiophenone as backbone, cross-linker, monomer and photo initiator,
respectively. EIP can be grown by attaching specific cell and it will contribute to the
development in the fields of cell biology and diagnostics.

2PS-237 유도영
DNA 종이접기를 통한 대칭성을 깬 금 나노 막대 자기조립
유도영, 이재원, 이승우1,† 성균관대학교; 1성군관대학교/고려대학교
지난 오랜 시간 동안 빛과 물질의 상호작용을 통제해보고자 많은 시도들이 있었으며, 그 중에서도
특히 가시광선과 적외선 영역대의 빛에 대해 실험들이 이루어져왔다. 이 영역대의 빛은 빌딩블록의
몇 나노의 변화만으로도 빛과 물질의 상호작용이 크게 변화한다. 하지만 현재 빌딩블록의 체계적인
크기나 길이의 조절은 나노 단위에서 정확하게 이루어지지 않고 있다. 우리는 이러한 문제점을
해결하기 위해 DNA 종이 접기 기술을 접목했다. 이번 실험에서 DNA 종이 접기 기술을 사용하여
두 개의 금 나노 막대를 비대칭적으로 자기조립을 하는데 성공하였으며, 나노 단위에서 그
간격을 조절할 수 있었다. DNA 종이 접기로 만들어진 판의 양 면에 단일 가닥의 DNA Sticky-end를
달아두어 금 나노 막대를 상보결합을 통해 결합이 가능했으며, DNA 가닥의 위치를 조정함에
따라 나노 미터 단위 안에서 간격 조절이 원하는 대로 이루어졌다. 예상대로 빛과 우리가 만든
물질 사이의 비자연적 자기공명이 관찰되었으며 이 결과는 이론적 계산결과와도 잘 맞아떨어졌다.

2PS-238 유성수
Wrinkling based Metrology for Estimation of Crystallinity of Semi-crystalline Polymeric
thin Film
유성수, 유필진† 성균관대학교
The degree of crystallization of polymeric thin film is highly challenge to quantify since
the conventional characterization methods of polymers are not generally applicable
to thin film system. To address this challenge, we present a method for estimating the
crystallinity of semi-crystalline polymeric thin films (＜500 nm) using wrinkling based
metrology. In this system crystallinity is estimated by measuring wavelength of wrinkled
surface and calculating the modulus of each constituting layers. Then the crystallinity
is calculated by equation which represents the relation of modulus and crystallinity.
To realize this system, polyvinyl alcohol (PVA) was employed as semi-crystalline polymer
which the crystallinity was modulated by cooling rate after annealing, and PVA/Al system
was used to generate surface wrinkle. We believe that this approach would be useful
for elucidating the crystallinity and mechanical properties of semi-crystalline polymer.

분자전자 부문위원회 ( II )
2PS-239 김현우
Synthesis of Environmental-friendly DPP-Based Polymer
†

김현우, 김윤희, 권순기 경상대학교
Abstract Organic field-effect transistors (OFETs) have been under development for
decades due to their potential utility in flexible, low-cost, large-area applications. In
this study, we designed and synthesized a new asymmetric diketopyrrolopyrrole (DPP)
polymer by Stille-coupling polymerization. This polymer has a high π electron
superposition by introducing an electron donor compound and has an asymmetric
arrangement and therefore has a high solubility with an increase in the free volume.
This high solubility allows solution processes to be carried out in environmentally friendly
non-halogenated solvents. Organic electronic devices using organic electronic devices
can be applied to semiconductor devices because they have excellent charge mobility
and excellent point ratio.

2PS-240 김혜인
Highly Efficient Green Emitting Heteroleptic Iridium(III) Complexes with Multifunctional
Ancillary Ligands for Solution-Processed Phosphorescent Organic Light-Emitting
Diodes
김혜인, 쉬리 비자야 고팔란, 아티싼 마헤쉬와란, 제갈영순1, 진성호† 부산대학교; 1경일대학교
Two new highly efficient green-emitting heteroleptic phosphorescent iridium(III)
complexes as (3-CF3BNO-EH)2Ir(OXD) and (3-CF3BNO-EH)2Ir(mCP) based on amide
bridged trifluoromethyl (-CF3) substituted phenyl pyridine unit as the main ligand and
2-phenyl-5-p-tolyl-1,3,4-oxadiazole (OXD) and 9,9′-(5-methyl-1,3-phenylene)bis
(9Hcarbazole) (mCP) as ancillary ligands were designed and successfully synthesized.
The photophysical and electrochemical properties of the complexes were investigated
experimentally as well as theoretically by using density functional theory. The high
performance solution-processed PHOLEDs based on (3-CF3BNO-EH)2Ir(OXD) complex
exhibit a maximum external quantum efficiency (EQE) of 19.60%, current efficiency (CE)
of 59.61 cd A-1 whereas, (3-CF3BNO-EH)2Ir(mCP) showed a maximum EQE of 18.46%,

CE of 58.14 cd A-1 and maximum brightness of 23375, 28804 cd m−2, respectively.

2PS-241 김희수
Effect of Fluorine and cyano groups of Thienylene-Vinylene-Thienylene-Based
Conjugated Polymer Donors on the Performance of Fullerene and Nonfullerene Solar
Cells
김희수, 이택호1, 김진영1, 황도훈† 부산대학교; 1울산과학기술원
Semiconducting polymers consisting of (E)-1,2-di(thiophen-2-yl)ethene (TVT)
derivatives and benzo[1,2-b:4,5-b′]dithiophene with conjugated thiophene side chains
(BDTT) were designed and synthesized to investigate the effect of fluorine and cyano
groups in the 3-position of the thiophene ring in TVT on the photovoltaic properties.
PBDTT-FTVT showed suitable frontier orbital energy levels, favorable face-on orientation,
and a well-mixed and smooth morphology in the blends with 3,9-bis(2-methylene(3-(1,1-dicyanomethylene)-indanone))-5,5,11,11-tetrakis(4-hexylphenyl)-dithieno[2,3d:2′,3′-d′]-s-indaceno[1,2-b:5,6-b′]dithiophene (ITIC) and [6,6]-phenyl-C71-butyric
acid methyl ester (PCBM). The device fabricated using PBDTT-FTVT exhibited the highest
power conversion efficiency (PCE) of up to 6.50% with ITIC and a slightly lower PCE
of 6.35% with PCBM.

2PS-242 나예나
Study of Charge Transport Properties of Ionic Liquid-embedded Polymer Semiconductor
Blends
나예나, 박지수, 박지수, 신용훈, 조상범, 최인영, 김선주† 중앙대학교
To achieve both simple processability and high device performance at the same time,
there have been numerous attempts to design and modify the active materials in
solution-processed organic thin-film transistors (OTFTs). Among them, the use of polymer
semiconductor blends as active components provide a powerful way to tune the charge
transport properties of devices and the processability. Here, we have used polymer
semiconductor blends with an addition of a small amount of ionic liquid and investigated
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the effects of ionic liquids on the blend thin films. The ionic liquid-embedded polymer
blends were electrically semiconducting when the composition was above the percolation
threshold. This novel combination was applied to electrolyte-based gating systems,
allowing us to make the best use of electrolyte-gated OTFT operation with high drive
currents at low voltages.

balanced charge carrier transport for high-efficiency phosphorescent organic
light-emitting diodes (PHOLEDs). The molecular orientation of TCTA:4PTPS material with
narrow azimuthal intensity distribution had better priority to the horizontal direction
than the other TCTA:2PTPS and TCTA:3PTPS materials, which is related to the charge
transport as well as the device efficiency.

2PS-243 남진우
Precise Control of Quantum Nanorod Location and Orientation in the Self-Assembled
Conjugated Polymer-Based Hybrid Nanowire

2PS-248 박민수
Surface Area and Morphology Controls of Polymer Semiconductors for Organic
Transistor-based Gas Sensors

남진우, 박재현1, 이은지1,† 충남대학교 분석과학기술대학원; 1광주과학기술원 신소재공학부
Nanowire-based heterojunction composed of organic conjugated polymers (CPs) and
quantum nanoparticles can be used in the optoelectronic devices. In these hybrids,
the charge separation and transport dynamics reported as a function of the shape
of quantum nanoparticles such as dots, rods, and tetrapods. However, it remains
challenging to precisely control the organization of quantum nanoparticles within the
CPs-based hybrid nanowires (NWs). By varying the solution mixing rate, not only the
location and orientation of quantum rods (QRs) within hybrid NWs, but also the conjugation
length of CPs were controlled. Transmission electron microscopy (TEM) tomography
was conducted to confirm the position and orientation of QR within the hybrid NWs.
This study shows that our approach could be further extended to nanorods with different
functionalities or nanoparticles with various shapes.

박민수, 김선주† 중앙대학교
Organic field-effect transistor (OFET)-based gas sensors are promising for high selectivity
and low-cost production. Because the electrical signals in a gas sensor are tuned
upon interaction between gas-phase analytes and the organic semiconductor, a wide
range of organic semiconductors can be used for specific chemical detection. However,
the sensitivity requires morphological controls for high surface area of the sensing
element. That is, the performance of the gas-phase chemical sensor largely depends
on the morphology of the organic semiconductor. In this study, we applied a strategy
of blending a polymer semiconductor and a small molecule and selective etching, to
control the surface area and thin-film morphology of the organic semiconductor. Large
surface area facilitates the access of the analytes to the organic semiconductor channel.
As a result, we observed drastic changes in electrical characteristics of the gas-phase
chemical sensors.

2PS-244 류승운
Improving Bulk Electron Transportation of Low-Crystalline NDI-based n-Type Conducting
Polymer with Localized Aggregates via Kinetically Fast and Robust Interactions
†

류승운, 김민준, 김홍일, 이대환, 박성진, 박태호 POSTECH
Naphthalene diimide (NDI)-based polymers used as a n-type material are widely used
in organic electronic devices. Most NDI-based polymers have large crystal domains
due to self-assembling process of NDI, which limits an efficient electron transportation
in amorphous region. Increase in interconnectivity between polymer chains can provide
effective approach to improve electron mobility in amorphous region and lower the
activation energy in charge transportation. In this respect, we designed and synthesized
the copolymer of NDI and fluorinated dithienylethene (FTVT) unit (PNDI-FTVT). FTVT
unit which has strong dipole moment formed localized aggregates via kinetically fast
and robust intermolecular interactions. These aggregates hinder self-assembling process
of NDI as well as increase interconnectivity between polymer chains in amorphous
region, resulting in one order higher the bulk electron mobility compared to PNDI-TVT.

2PS-245 문예진
Synthesis and Application of n-Type Conjugated Polymer for Light-Insensitive Organic
Field-Effect Transistors
문예진, 이철연, 김화정, 김영규† 경북대학교
Recent progress in flexible electronics demonstrates that wearable and bendable devices
are feasible for consumer electronics but further development including optical
transparency is required as a starting point of another technology domain for electronic
devices. On this account, organic field-effect transistors (OFETs) can be one of viable
candidates because they have been extensively studied in regard to next-generation
core components featuring low-cost flexible large-area fabrication. However, achieving
transparent OFETs is not easy owing to large fluctuation in drain current under day
light condition because most organic semiconducting materials for channel layers are
sensitive to incoming photons in the range of ultraviolet, visible and/or near-infrared
light. This presentation reports a light-insensitive OFET concept based on novel n-type
conjugated polymer as a channel layer.

2PS-246 문지훈
Low-Voltage Operating Bi-Polar Non-Volatile Transistor Memory by Charge Injection
Engineering of Organic Semiconductors
문지훈, 백강준† 부경대학교
For enabling soft electronic devices and systems, it should be developed various electronic
components such as integrated circuits and non-volatile memory as well as operating
under low bias conditions. High-k fluorinated polymer dielectrics such as P(VDF-TrFE)
and its derivatives are typically used as low-voltage operating organic field-effect
transistors (OFETs) due to their high dielectric constant and high breakdown strength.
However, those PVDF-based polymers typically adversely affected the performance
of N-type OFETs by depleting electrons at the semiconductor-dielectric interface and
large charge injection barrier due to the high polarity of the C-F bonds. Here we studied
the problem which leads to electron-depletion phenomenon at the interface in order
to improve performance of N-channel OFETs. Moreover, storage capacity of non-volatile
memory based on OFETs was also remarkably increased by incorporation of charge
injection layer.

2PS-249 박상아
Next-generation Semiconducting Polymers with Eco-friendly Process and Thermal
Stability for Non-additive Perovskite and Polymer Solar Cells
박상아, 이준우, 박철웅, 김해운, 이대환, 박태호† POSTECH
The effects of the molecular weight (MW) of an environment-friendly processable
semiconducting polymer (asy-PBTBDT) on its photovoltaic results and thermal stability
of the devices are firstly shown. The asy-PBTBDT with a high MW had the largest μh
values because of increase in the π–π stacking along with MW relative to low-MW
asy-PBTBDTs. The high-MW asy-PBTBDT with a large μh achieved the highest power
conversion efficiencies of 18.2% and 20.0% for the non-doped and doped states in
PerSCs, respectively, and 5.7% in PSCs in green processed devices. Moreover, the
glass transition temperature increased with an increase in MW; this showed an effective
decrease in heat-induced morphological degradation in the photovoltaic devices. As
well, as the chain density with MW increases, the robustness against humidity and
oxygen is improved.

2PS-250 박성진
Significant Advance for Efficiency and Staibility for Inverted Planar Flexible Perovskite
Solar Cells Using a Novel NDI-Based Polymer as the Electron Transport Layer
박성진, 김홍일, 최경원, 임채성, 류승운, 박태호† 포항공과대학교
A new naphthalene diimide (NDI)‐based polymer with strong electron withdrawing
dicyanothiophene (P(NDI2DT‐TTCN)) is designed for the electron transport layer (ETL)
instead of the fullerene‐based ETL in inverted perovskite solar cells. Series of
characterization techniques such as near‐edge X‐ray absorption fine‐structure
spectroscopy, space‐charge‐limited current, electrochemical impedance spectroscopy,
photoluminescence (PL) atomic force microscopy, scanning electron microscopy, grazing‐
incidence wide‐angle X‐ray scattering, and time‐resolved PL decay, is used to demonstrate
the interface interaction between perovskite and P(NDI2DT‐TTCN) or [6,6]‐phenyl‐C61‐
butyric acid methyl ester (PCBM). It is found that P(NDI2DT‐TTCN) not only improves
the electron extraction ability but also prevents ambient condition interference by forming
a hydrophobic ETL surface. Furthermore, P(NDI2DT‐TTCN) has excellent mechanical
stability with comparision to PCBM in flexible Pero‐SCs.

2PS-251 박재현
Time-resolved Spectroscopic Analysis of the Light-energy Harvesting Mechanism
in Carbazole-dendrimers with a Blue-phosphorescent Ir-complex Core
박재현, 곽수진, 조양진, 김소연, 손미랑, 조대원, 강상욱, 손호진† 고려대학교
In order to investigate the light-energy harvesting mechanism, a series of dendrimers
with a heteroleptic iridium(III) complex core, [Ir(dmb)2(pic-Czn)] (Gn: n = 1, 2, and 3)
was synthesized. The Ir-core [Ir(dmb)2(pic-OCH3), G0] shows a blue emission at ~500
nm, which is assigned to 3MLCT phosphorescence. This phosphorescence was enhanced
with increasing generations due to the increase in the total absorbance of the Cz-dendron.
The light-harvesting efficiencies determined by various methods were approximately
160 (G1), 220 (G2), and 330% (G3). The energy transfers efficiencies for G1–G3 from
the peripheral Cz-dendron to the Ir-core complex were above 97%. The time-resolved
TA band correlated with the core Ir-complex was observed at 500 nm, though it overlapped
and interfered with the intense TA band of the Cz-dendrons. Therefore, we attempted
a global analysis by singular value decomposition (SVD).

2PS-247 박광훈
Preferential Orientation of Vacuum-Processed Host Materials in Phosphorescent
Organic Light-Emitting Diodes

2PS-252 박재현
Steric Effect on Excimer Formation in Planar Pt(II) Complexes

박광훈, 손선영1, 이한구1, 안형주1, 정성준1, 김윤희2, 권순기3,† 경상대학교; 1포항공과대학교;
2
경상대학교 화학과; 3경상대학교 고분자공학과
Vacuum-processed diphenylbis(3-(pyridine-2-yl)phenyl)silane (2PTPS), diphenylbis(3(pyridine-3-yl)phenyl)silane (3PTPS), and diphenylbis(3-(pyridine-4- yl)phenyl)silane
(4PTPS) have been used as electron transporting (ET) host materials combined with
tris(4-carbazoyl-9-ylphenyl)amine (TCTA) hole transporting (HT) host, which induce

박재현, 조주형, 곽수진, 조양진, 김소연, 조대원, 강상욱, 손호진† 고려대학교
In order to understand the steric influence on excimer formation in square planar metal
complexes, three different Pt(II) complexes were prepared by modifying the substituents
in the main ligand: Pt(dfppy)(acac) (Pt-1); the bulky triphenyl silyl group was substituted
at the pyridine moiety (Pt-2) and at the phenyl moiety (Pt-3) of the main ligand of
Pt-1. The Pt-1 and Pt-3 showed excimer emission in the concentrated solution and
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the solid sample. The crystal structures of Pt-1 and Pt-3 were analyzed by X-ray
crystallographic measurements. The results revealed that the LUMO moiety closely
overlapped with that of another Pt-complex. We concluded that the LUMO–LUMO
interaction between the pyridine moieties of the main ligand is the main factor responsible
for excimer formation.

2PS-253 박정훈
Naphthalene Diimide-Based-Based Organic Photovoltaic Accept Materials
박정훈, 오재택1, 하연희, 송세영2, 김진영2, 김윤희, 권순기† 경상대학교; 1한양대학교; 2UNIST
The development of promising organic photovoltaic power generation (OPV) is attracting
attention. However, although many techniques for OPV production have been developed,
it is still necessary to study the effect of molecular structure on solar cell performance.
Polymers should have very low bandgaps, good solubility and high hole mobility to
improve the PCE of solar cell sales. In this study, the introduction of a sterically hindered
linker group, the design of a new non-fullerene electron acceptor for high performance
non-fullerene OSCs, can induce different intermolecular interactions between NDI
receptors and donors. Thus, we can investigate the relationship between donor-acceptor
molecular structure, properties and device performance.

2PS-254 박준구
Polymer Semiconductor Composites for Stretchable Organic Electronic Circuits
†

박준구, 백강준 부경대학교
Stretchable active layers are indispensable for enabling deformable displays and wearable
devices. Although pi-conjugated polymer semiconductors have intrinsically flexible
mechanical properties, highly stretchable organic semiconductors generally exhibited
low electrical characteristics due to mechanical failure under high stretching condition.
In this study, various conjugated organic semiconductors and their composite films
were studied to develop high performance OFETs with high mobility and stretchability.
The polymer semiconductor composite films were prepared via a variety of printing
methods in order to induce molecular ordering and preferable alignment along the channel.
As a result, we achieved relatively high performance printed OFETs with high stretchability
and robustness for mechanical deformation for applications of stretchable displays and
wearable devices.

2PS-255 박준용
Aging Temperature Control of Aqueous Precursour Solution for High Performance
Metal-Oxide Field-Effect Transistors
박준용, 표승문† 건국대학교
The effect of aging temperature of metal nitrate aqueous precursor solution on the
electrical characteristics of metal oxide thin-film transistors (TFTs) was investigated.
The aqueous solution was aged at various conditions and the metal oxide active layer
was formed by annealing at 250 ℃. Metal oxide TFTs based on the active layer prepared
from the aged aqueous solution under optimized conditions showed much improved
performance compared to that of Metal oxide TFTs based on the active layer prepared
from the aqueous solution without aging. The electron mobility (μ) has been increased
by more than 30 times. In addition, a load-type inverter was constructed by connecting
a simple load-resistor to evaluate the applicability of the In2O3 TFTs in a logic circuit
and the switching characteristics was investigated in detail.

2PS-256 박지훈
2D Transition Metal Dichalcogenide Channel Transistor with Polymer-Brush Interfacial
Layer for Piezoelectric Touch Sensor Applications
박지훈†, 정연수, 임성일 연세대학교
Here, we have fabricated stable n-channel MoSe2 FETs with a relatively small Vth of
-5 V and minimized-hysteresis of 0.5 V. We demonstrated the stable operation by
integrating a smart touch sensor circuit composed of piezoelectric P(VDF-TrFE) polymer,
the MoSe2 FET, and organic light emitting diode (OLED). In order to minimize the Vth
and gate voltage hysteresis of 2D FET, we inserted ultrathin (8.46 nm) polystyrene
(PS)-brush layer between MoSe2 channel and 50 nm-thin Al2O3 dielectric. Our MoSe₂
FET has showed a maximum drain-current (ID) of ~9 μA at VDS of 1 V along with a
high linear mobility of 11.2 cm2/V s. In the analogue touch sensor circuit gated by
piezoelectric film of large scale Al/50 μm-thick P(VDF-TrFE)/ITO/glass, the MoSe₂
FET exhibits high ON/OFF ratio and ON-state ID which quite well demonstrated OLED
pixel operation.

Performances
백설희, 이화성† 한밭대학교
The introduction of an appropriate functionality on the electrode/active layer interface
has been found to be an effective way to improve the electrical performances of organic
field-effect transistors (OFETs). In this work, we systematically designed five different
OFETs, one with pristine S/D electrodes (denoted as pristine S/D), and the remaining
ones made by symmetrically or asymmetrically functionalizing the S/D electrodes with
up to two different thiolated self-assembled monolayers (SAMs): thiophenol (TP) and
2,3,4,5-pentafluorobenzene thiol (PFBT). The prototypical vapor-deposited p-type
dinaphtho[2,3-b:2′,3′-f]thieno[3,2-b]thiophene (DNTT) was used as the OSC active
layer. The results were correlated with the additional electron density, surface potential,
and effective work function. These contributions represent a significant step forward
in improving the electrical performances of various organic electronics such as OFETs,
inverters, solar cells, and sensors.

2PS-259 비라 무루간 아리부니티
Enhancing Efficiency of Perovskite Solar Cells with Side-Chain Liquid Crystalline
Polymer-doped Perovskite Absorbers
비라 무루간 아리부니티, 권하은, 제갈영순1, 진성호† 부산대학교; 1경일대학교
In this study, we have incorporated a side-chain liquid crystalline polymer (SCLCP)
as a dopant into the perovskite film to achieve perovskite solar cells (PSCs) with high
efficiency and long-term stability. SCLCP doping increased the grain size in the crystalline
perovskite film by controlled solvent evaporation and reduced grain boundaries, which
slowed the material degradation and reduced the charge recombination. Using this
approach, the PSC power conversion efficiency (PCE) was significantly boosted from
18.0% (non-doped) to 20.63% for the SCLCP-doped perovskite film with much improved
air stability. Furthermore, the trap state density in the SCLCP-doped films was decreased
because the SCLCP effectively passivated the perovskite grain surface. Notably, the
SCLCP appeared to act as a bridge between grains for effective charge transfer from
perovskite towards the electrode, which would partially explain the enhanced efficiency
and stability.

2PS-260 사리팔리수다커레디
Pyridine Integrated Hole Transport Material for Hysteresis-less Long-term Stable and
Efficient Perovskite Solar Cells
1

†

1

사리팔리수다커레디, 김준영, 제갈영순 , 진성호 부산대학교; 경일대학교
Since hole transport material (HTM) plays a significant role in enhancing the power
conversion efficiency (PCE) and stability of perovskite solar cells (PSCs). Here, we
rationally designed and synthesized a new class of HTM. We have systematically
investigated its photophysical, thermal, electrochemical and charge transport properties
of HTM which reveals that the HTM is potential candidate for making PSCs. The key
significant findings are observed in this work. The HTM based PSC accomplished an
average PCE of 16.46% with outstanding long-time durability over 30 days with minimal
reduction of its initial PCE and negligible hysteresis. In addition, new HTM based PSC
cell enhanced the film uniformity and smooth morphology with improved hydrophobicity
thereby long-term stability. Overall, we believe that this approach would be an effective
design strategy among the existing library and pave for high performance PSCs with
less hysteresis and long-term stability.

2PS-261 서동규
Yellowish Light Emitting Electrochemiluminescence (ECL) Devices
서동규, 오환, 이지환, 천예지, 문홍철† 서울시립대학교
Electrochemiluminescence (ECL) is a light emitting phenomenon using excited
luminophores induced by electrochemical redox reactions. In general, ruthenium(Ⅱ)
(Ru(bpy)32+) and iridium(Ⅲ) (Ir(diFppy)2(ppy)+) complexes have been utilized as typical
luminophores emitting red-orange- and green-colored light, respectively. In this work,
to realize a wide variety of colors, another iridium(Ⅲ) complexe (Ir(ppy)2(bpy)+) showing
yellow-orange color was synthesized by tuning the ligand structure, which was applied
to ECL devices. Also, we successfully demonstrated remarkable luminance enhancement
of yellow-orange-colored light by incorporating Ir(diFppy)2(ppy)+ as a coreactant.

2PS-262 서승모
PAN-based Triblock Copolymers for Highly Efficient Gel-state Dye-sensitized Solar
Cells
†

2PS-257 박호열
Improving the Performance of Blue-emissive Ir(III) Complexs for Solution-Processed
Phosphorescent Organic Light-Emitting Diodes using New Bipolar Type Host
1

†

1

박호열, 아티싼 마헤쉬와란, 제갈영순 , 진성호 부산대학교; 경일대학교
Bipolar type host were designed to enhance the maximize recombination efficiency
with high triplet energy (ET) for solution processed blue Phosphorescent organic
light-emitting diodes (PhOLEDs). donor-π-acceptor (D-π-A) type bipolar host
(4'-(9H-carbazol-9-yl)-2,2’-dimethyl-[1,1'-biphenyl]-4-yl)diphenylphosphine oxide
(m-CBPPO) were synthesized. The photophysical, thermal and electrochemical properties
of the complex was systematically investigated by UV-visible, PL spectra and cyclic
voltammetry. The consist of blue PHOLEDs were ITO/PEDOT:PSS/TCTA:m- CBPPO:
FIrpic/TSPO1/SPPO13/LiF/Al. The optimized device showed external quantum efficiency
-1
of 20.7% and current efficiency of 40.1 cd A with CIE coordinates (0.154,0.322).

2PS-258 백설희
Engineering Asymmetric Charge Injection/Extraction to Optimize Organic Transistor

서승모, 김환규 고려대학교
Triblock copolymers containing PAN (poly(acrylonitrile)), poly(ethyleneglycol) and
poly(acrylamide) derivatives were synthesized by RAFT polymerization for highly
efficiency quasi-solid state dye-sensitized solar cells (DSSCs). The PAN has been widely
used in the DSSC to create a quasi-solid state polymeric electrolyte. But, its solubility
is not good enough to use as a gel-state electrolyte because of strong interaction
between the molecules inside. In order to improve the solubility of PAN, we introduced
two kinds of acrylamides for plasticizer into PAN-based triblock copolymers using RAFT
polymerization and successfully dissolved the polymer in ACN to gelate the liquid
electrolyte. We also take advantage of TiO2 nanoparticles (P25) owing to improve the
ionic conductivity of the quasi-solid state electrolyte. The quasi-solid state DSSCs
achieved comparable cell performance and better long-term stability, compared to
the liquid state DSSCs.

2PS-263 서의현
Doping of Shallow HOMO Level Donor-Acceptor Polymers via Solution Mixing for
Organic Thermoelectric Devices
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서의현, 정용진, 오종규, 이규민, 정재민, 장재영† 한양대학교
Molecular doping is one of the most important processes to control optical and electrical
properties of conjugated polymers for use in optoelectronic and thermoelectric devices.
Although solution mixing is more attractive than sequential doping, doped polymer
solutions often lose their solubility upon doping and the dopants present in the doped
films can perturb the molecular ordering of the polymers, which hinder the fabrication
of high performance organic thermoelectric materials. Here, we report on effective
polymer/dopant pairs of two donor-acceptor type polymers (D-A polymers) and a
molecular dopant. Their shallow HOMO levels allowed efficient charge transfer with
the dopant. In addition, their long alkyl chains enabled to preserve both the solubility
in the solution state and the crystallinity in the thin-film state upon doping. Moreover,
the planar backbones of the D-A polymers facilitated charge transport, resulting in
a maximum power factor of 31.5 μW/mK2.

2PS-264 설경환
Binary Ionic Liquid/Solvent Mixture Ion Gels for Thin-film Electrochemical Transistors
1

†

1

설경환, 조영경, 홍기현 , 이근형 인하대학교; 충남대학교
이온성 액체 기반의 고체 고분자 전해질, 또는 이온 겔은 높은 열적·전기화학적 안정성과
전기화학적 성질로 인해 박막 전기화학 장치용 전해질로서 많은 관심을 받고 있습니다. 고분자
네트워크는 전해질에 기계적 무결성을 제공하지만 이온 전달 및 분극 속도를 감소시켜 인가된
바이어스에 대한 이온 겔 기반 장치의 느린 반응을 유도합니다. 이 문제를 해결하고 이온 겔에서
이온 운동을 향상시키기 위해 우리는 비 양성자성 용매인 프로필렌 카보네이트(PC)를 이온
겔에 혼합하고 혼합 조성물의 영향을 조사했습니다. 혼합 이온 겔의 이온 전도도와 비 유전율은
PC 혼합 비율 81 mol%에서 최대 값을 나타냈으며, 동일 비율의 혼합 겔을 전해질 게이트
트랜지스터의 유전체로 적용했을 때 소자는 가장 큰 채널 전류와 가장 작은 Subthreshold
swing을 보였습니다. 이 결과는 용매 혼합 전략이 이온 수송 및 이온 겔 기반 박막 장치의
작동 성능을 향상시키는 효과적인 경로를 제공함을 보여줍니다.

stabilized CsPbI3 perovskite nanocrystals photodiode show hysteresis-free and high
detectivity. To further minimize interface defects of perovskite layer, a poly
(3-hexylthiophene) layer was strategically introduced as a defect passivation and electron
blocking layer. Consequently, the high specific detectivity over 1.0 × 1012 Jones are
observed with near-zero hysteresis. Furthermore, the optimized photodiode exhibits
excellent stability under high humidity conditions because of the defect tolerant α-CsPbI3
perovskite NCs and defect passivation layer.

2PS-269 아르얄 움 칸타
Comparative Study of Halogenated and Non-halogenated Processing Solvents with
Polymer Donor and Non-fullerene Acceptor for Organic Solar Cells
아르얄 움 칸타, 진현정, 제갈영순1, 진성호† 부산대학교; 1경일대학교
The non-fullerene acceptors also improve the light-harvesting capability and enable
highly efficient organic solar cells (OSCs) device performance. Although most of high
performance OSCs are processed from chlorinated solvents, these adversely affect
for human health and environment. Therefore, it is essential to replace halogenated
solvents with relatively less toxic non-halogenated/green solvents for the environmentally
friendly OSCs. In this regard, we did comparative study of OSCs on halogenated solvent
and non-halogenated solvent using our synthesized polymers as donor with non-fullerene
acceptor, ITIC. We obtained the photovoltaic performance of halogen free solvent almost
nearby with halogenated solvent. Thus, improvement of device efficiency with
non-halogenated solvents is an effective avenue for the development of environmentally
friendly OSCs.

2PS-270 안상훈
Effect of Copolymers Using Fluorene and Fluorinated Quinoxaline for Polymer Solar
Cells

성민재, 안나경1, 왕찬결, 김윤희, 김진영1, 권순기† 경상대학교; 1UNIST
An acceptor-donor-acceptor (A-D-A) conjugated small molecule, was designed,
synthesized, and its solar cell performance studied. The small molecule with its extended
fused aromatic core had a narrow bandgap and displayed red-shifted absorption. To
investigate its photovoltaic properties and device application. Solar cells made with
a blend of 1,8-diiodooctane with ZnO NPs generated the highest performance with
a power conversion efficiency (PCE) of 3.60%. Charge dynamics and transport,
microscopic thin film analysis, and morphology were studied to explain the performance
of SMOPVs.

안상훈, 진영읍†, 이근대, 박성수1 Pukyong National University; 1부경대학교 공업화학과
The novel series of random copolymers and alternating copolymer using fluorene and
fluorinated quinoxaline were synthesized by Suzuki and Stille coupling reactions. In
these polymers, it was changed the ratio of fluorene and fluorinated quinoxaline. The
polymers showed good solubility in organic solvent such as benzene derivative (toluene,
chlorobenzene and o-dichlorobenzene). All polymer showed good thermal stability with
5% weight loss temperature over 410 ℃. These polymer observed a narrow bandgap
1.93 to 2.14 eV. A highest occupied molecular orbital (HOMO) energy level showed
at -5.59 to -5.67 eV. Under optimized condition{copolymer:PC70BM (1:1.5 wt%) + 3 vol%
DIO}, the best efficiency among the polymers was achieved in random copolymer (ratio
of 1:4) with 3.98% of power conversion efficiencies (PCE), Voc of 0.95 V, Jsc of 6.37
mA/cm2, FF of 0.66%.

2PS-266 송용권
Flexible and Conductive Electrodes Using Room-Temperature Metallic Fusion of
Multilayered Silver Nanoparticles

2PS-271 안상훈
Synthesis and Properties of New Wide Band-gap Small Molecular with Benzodithiophene
and Quinoxaline for OSCs

2PS-265 성민재
Small Molecule Bulk Heterojunction Solar Cells

†

†

송용권, 조진한 고려대학교 화공생명공학과
Various organic ligand-stabilized Ag nanomaterials have been used to prepare flexible
electrodes, but the obtained electrodes exhibited a restricted conductivity due to the
remaining ligands, requiring subsequent sintering processes to improve conductivity.
Herein, we report a totally different method of preparing flexible electrodes using the
room-temperature metallic fusion layer-by-layer assembly. The synthesized
tetraoctylammonium thiosulfate (TOAS) stabilized-Ag NPs were deposited through a
perfect ligand exchange between bulky TOAS ligands and small molecules, tris(2aminoethyl)amine (TAA). The small TAA linkers bridging neighboring Ag NPs dramatically
shortened the interparticle distance, inducing metallic fusion at room temperature. The
prepared electrodes showed an extremely high electrical conductivity of 1.60 × 105
S cm−1 (bulk Ag ~ 6.30 × 105 S cm−1). Moreover, the insulating papers can be transformed
into metallic papers with large surface area through our approach.

안상훈, 진영읍 , 이근대, 박성수 Pukyong National University
A new series of solar cells (EH-BDT(DTDFDDoQx)2, EH-BDT(DTDFDHexQx)2, Oct-BDT
(DTDFDDoQx)2, Oct-BDT(DTDFDHexQx)2) were designed and synthesized. The
benzodithiophene (BDT) unit was used as electron rich unit and quinoxaline (Qx) unit
was used as electron poor unit to make donor-acceptor type small molecular solar
cells. According to alkyl length of benzodithiophene and quinoxaline, the characteristics
of organic solar cells were compared. These small molecular showed an optical band
gap of 2.06-2.11 eV, with highest occupied molecular orbital (HOMO) energy around
-5.30 eV and lowest unoccupied molecular orbital (LUMO) energy around -3.22 eV.
The small molecular displayed λmax in solution (475, 471, 475 and 468 nm) and in
film (538, 536, 538 and 540) state. The power conversion efficiencies (PCE) of the
small molecular solar cell devices made by using molecule: PC70BM blend was 1.20%,
1.07%, 0.88%, and 0.63% respectively.

2PS-267 쉬리 비자야 고팔란
Green-Emitting Symmetrical and Unsymmetrical Iridium(III) Complexes with Phosphoryl
Ancillary Ligand for Highly Efficient and Stable Solution-Processed Phosphorescent
Organic Light-Emitting Diodes

2PS-272 안태규
Morphological Studies of Small-molecule Solar Cells: Nanostructural Engineering via
Solvent Vapor Annealing Treatments

1

†

1

쉬리 비자야 고팔란, 김혜인, 아티싼 마헤쉬와란, 제갈영순 , 진성호 부산대학교; 경일대학교
Highly efficient green-emitting Ir(III) complexes (Ir(3-CF3BNO-N-Ethyl-Hexyl)2(dpp) and
Ir(3-CF3BNO-N-Ethyl-Hexyl)2(ppp)) were synthesized and characterized. The photophysical
and electrochemical properties of the complexe were investigated experimentally.
Phosphorescent organic light-emitting diodes (PHOLEDs) were fabricated using the
green emitters with commercial hosts and their stability was analyzed. The high
performance solution-processable PHOLEDs based on Ir(3-CF3BNO-N-Ethyl-Hexyl)2(dpp)
complex exhibit a maximum external quantum efficiency (EQE) of 17.23% and current
efficiency (CE) of 60.08 cd A-1. The stability of the devices were studied in air without
encapsulation. The symmetrical complex showed enhanced device stability compared
to the unsymmetrical Ir(3-CF3BNO-N-Ethyl-Hexyl)2(ppp).

2PS-268 심규민
Phase Stabilized CsPbI3 Perovskite Nanocrystals for Photodiode Application with
Hysteresis-free and High Detectivity
†

심규민, 강민균, 정대성 대구경북과학기술원
Here, we demonstrate a high performance and high reliability photodiode by using
cubic phase stabilized CsPbI3 perovskite nanocrystals as a photo-active layer. Because
of high electrical and optical characteristics of the perovskite material, cubic phase
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안태규† 한국교통대학교
Fine-tuning nano/micro-structural morphologies and their depth studies in smallmolecule solar cells are key parameters in elevating device performances. In the current
work, we focused on controlling the morphology of a small-molecule organic photovoltaic
by treating its active layer film with solvent vapor annealing (SVA). The devices were
made of all-small-molecule p-DTS(FBTTh2)2:PC71BM heterojunction films processed
using different solvents for the vapor annealing. The different solvents resulted in different
nano-domain packing structures and segregated phase separation as evidenced by
detailed twodimensional grazing-incidence wide-angle X-ray scattering (2D-GIWAXS)
and atomic force microscopy (AFM) analyses. This was supported by Korea National
University of Transportation in 2018.

2PS-273 안태규
니트렌 구조를 가지는 경화제를 활용해 용매안정성이 우수한 절연층 개발 및 이의 유기전계효과트
랜지스터에의 적용
안태규† 한국교통대학교
기존에 개발된 폴리스티렌 고분자 절연층은 우수한 전기적 안정성을 가지고 있어 유기전계효과트
랜지스터에 적용이 가능하다. 하지만 폴리스티렌 고분자 절연층은 유기용매에 대한 용해도가
높아 용액공정용 유기반도체를 폴리스티렌 절연층 위에 코팅하는 것이 불가하다는 단점을 가지고
있다. 이러한 단점을 해결하면서 우수한 전기적 안정성을 확보하고자 폴리스티렌에 경화제
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FPS(ethylene glycol bis(4-azido-2,3,5,6-tetrafluoro-benzoate))를 소량 넣어 폴리스티렌
을 경화하고 이후에 용액공정용 TES-ADT 반도체를 코팅해 높은 결정성을 보이는 박막을 형성하
였다. 본 연구를 통해 내화학성이 약한 절연층의 물성을 향상시켜 용액공정에 적합한 절연층으로
활용할 수 있는 가능성을 보였다.

2PS-274 양동성
Selectively Sorted Single-walled Carbon Nanotubes Using Conjugated Polymers
Doping for Carbon Nanotube Field Effect Transistors (CNTFETs) Ambipolarity
양동성, 김동유† 광주과학기술원
Solution-processed active semiconductor doping would be a powerful strategy in order
to improve CNTFETs performance in balanced charge transport. CNTs are promising
material for high performance, large area printable thin film transistor. However, produced
SWNTs (Single-walled carbon nanotubes) shows non-uniform electrical properties.
Selective sorting of semiconducting SWNTs using polymer increase considerably with
the aim of utilizing their superior properties. We sorted s-SWNTs with the high purity
from as-grown mixed-type SWNTs using conjugated polymer with long alkyl side-chain
length. Selectively sorted s-SWNTs with dopant is adapted for active layer. The OFET
active layer properties and doping effects revealed by UV-VIS spectroscopy, UPS
(Ultraviolet Photoelectron Spectroscopy) and low-temperature measurements. We have
successfully demonstrated CNTFETs with s-SWNT/n-type dopant bilayer for hole and
electron charge balanced transistor by spin coating method.

2PS-275 오원택
Effects of Alkyl-Chains in DPP-Based Conjugated Polymers on OTFT Performances
오원택, 김태동† 한남대학교
Alkyl chains have been demonstrated to play important roles in intermolecular interactions
and supramolecular self-assembly. Generally, alkyl chains are attached onto conjugated
polymers as solubilizing groups to ensure polymer solubility in organic solvents. Moreover,
the chain type and length as well as substituting position on conjugated polymers have
crucial consequences on molecular packing and thin film morphology, and hence on
device performance. Herein we describe the preparation of new diketopyrrolopyrrole
(DPP)-based conjugated polymers consisting with different alkyl chains in the DPP
unit and its use in the solution-based fabrication of polymeric thin film transistors.

2PS-276 오환
Electrochromic Devices with Various Anodic Species for Balanced Multicolor Displays
오 환, 김용민, 신현수, 문홍철† 서울시립대학교
Electrochromic devices (ECDs) exhibiting reversible color changes upon application
of electrical stimuli are widely utilized in various applications including smart windows
and displays. To realize successful multicolor ECDs, tuning operating voltage for each

color is required. In order to address this issue, we employed dimethyl ferrocene (dmFc),
aminoferrocene (amFc) and benzyl(ferrocenylmethyl)dimethyl ammoniumhexafluorophosphate
(BAF) as anodic materials. Using these ferrocene-derivatives, we successfully tailored
operating voltages of all components (e.g. EtV2+ and amFc for blue-, TFMFPhV2+
and BAF for green-, and TFMPhV2+ and dmFc for red-color) to be similar.

2PS-277 유성훈
Facilitating Phase Transfer of Polymer Semiconductor in Mini-Emulsion Synthesis via
Molecular Affinity Engineering
유성훈, 조장환, 김주희, 권순기1, 김윤희1, 정대성† 대구경북과학기술원; 1경상대학교
A synthetic approach has demonstrated to enhance coalescence during solidification
of water-borne colloids so that thin and uniform film morphology can be realized. From
theoretical study, it is shown that small-sized and uniform colloids are essential to
minimize depletion energy between colloids and thus to enhance coalescence. Therefore,
the synthesized polymer semiconductor is designed for better molecular affinity with
surfactants, so that phase transfer of polymer can improved during mini-emulsion
synthesis. This is achieved by substituting a Si atom to the branching C atom of the
alkyl solubilizing group of a conventional polymer semiconductor. Such a chemical
modification increases the volumetric portion of hydrophobic alkyl chains and thus enables
higher solubility as well as hydrophobicity. As a result, the performance and reproducibility
of organic field-effect transistors fabricated from water-borne colloids can be improved
to similar as the case of organic solvents.

2PS-278 윤성원
Optical Manipulation via Thickness Control for High-Performance Red-Selective
Organic Photodiodes
윤성원, 김수관, 김주희, Deepan Kumar Neethipathi, 정대성† 대구경북과학기술원
An organic photodiode (OPD) with red-selective and high performance was designed.
Polymer semiconductor which has dual-band absorbing property (PPDT2FBT) was used
as the photoactive layer in bilayer structure with an ITO electrode coated with sol–
gel-derived ZnO. We controlled the thickness of photoactive layer systematically to
minimize the absorption of peak which located in low wavelength region (λpeak=420
nm) of PPDT2FBT without damaging main absorption region (λpeak=650 nm). The optimized
thickness of PPDT2FBT was ~320 nm to fabricate red-selective OPD with low dark
current density. In addition, further suppression of unwanted wavelength absorption
due to deep blue color-filter effect was enabled to the introduction of strategically
designed ZnO in front of PPDT2FBT in a light path. As a result, outstanding red-selective
photodiode performance was shown by the fabricated OPD with peak detectivity over
3.0 × 1012 Jones and a high linear dynamic range of ~120 dB.

의료용 고분자 부문위원회 ( II )
2PS-279 김천호
Optimization of Bioink Rheological Properties and Cross-linking Method to Fabricated
Three-dimensional Scaffold
최동진, 박상준, 정 석1, 김천호† 한국원자력의학원; 1고려대학교
In bioprinting technology, gelatin, which has high biocompatibility and biodegradability
properties, is a good candidate for bioinks. However, gelatin has low printability due
to its low viscosity, and the chemical cross-linking used to maintain the 3D shape
can cause cytotoxicity. In this study, we optimized the rheological properties of gelatin
and cross-linking methods to improve printability and cell affinity. We fabricated the
3D scaffolds with high strand uniformity at the optimum gelatin concentration and melt
temperature. Then the 3D scaffolds were cross-linked using the physical and chemical
method to maintain the 3D structure. We have confirmed the morphology of the 3D
scaffolds using SEM. In order to evaluate the cell affinity, HDFs were cultured on the
3D scaffolds. In DNA assay, we confirmed that the physical cross-linked 3D scaffolds
have approximately 44% higher cell proliferation rate than that of the 3D scaffolds using
the chemical cross-linking.

2PS-280 김천호
Characterization of Antibody Conjugated Chitosan Based Nanoparticles
이은선, 박상준, 조휘문, 이보미, 진용재, 김용희1, 김천호† 한국원자력의학원; 1한양대학교
Chitosan is a positive charged biocompatible, non-cytotoxic, and biodegradable natural
polymer. The positive charge of chitosan can form aggregation by ionic gelation with
negative charged materials for chitosan based nanoparticles. Chitosan based nanoparticles
are encapsulated antibody, gene, drug, and various small molecule for disease therapy.
In this study, chitosan nanoparticles (Chi NPs) were prepared with tripolyphosphate
(TPP), antibody (Ab) and PEG-COOH. The size and zeta-potential of Chi-Ab NPs were
confirmed as under 250nm and upon +20 mV, respectively. The shape and aggregation
of Chi-Ab NPs were determined by TEM. The cell viability and cellular uptake were
confirmed in MRC-5 lung fibroblast cells. In conclusion, Chi-Ab NPs can be expected
to application for various disease target antibody carrier.

2PS-281 김현승
Fabrication of Injectable Hyaluronate-alginate Hybrid Microgel for Cartilage Regeneration
서예랑, 김현승1, 이근용† 한양대학교 생명공학과; 1한양대학교
In tissue engineering, formation of new tissue requires appropriate delivery of tissue-

specific cells. A combination of cells with polymer scaffolds has been utilized for cell
delivery. Hyaluronate has been frequently used for cartilage regeneration. In this
presentation, hyaluronate-alginate hybrid polymers were prepared by using different
types of linkers, including ethylenediamine, 1,4-diaminobutane, and 1,8-diaminooctane.
As the length of spacer arm between hyaluronate and alginate increased, mechanical
stiffness of hybrid hydrogel increased. Hybrid polymer was utilized to fabricate microgel
for cartilage regeneration by the emulsion method. Microgel modified with cell-interactive
peptides with the sequence of histidine-alanine-valine and arginine-glycine-aspartate
formed an aggregate with chondrocytes. This cell/microgel aggregate may be useful
for injectable cell delivery in many tissue engineering applications.

2PS-282 김혜진
Broadening pH Window by DNA Hydrogel Composed of Polyacid and Non-canonical
DNA
†

김혜진, 김진곤 , 오승수 포항공과대학교
Polymer has played an important role as an organic material, and its property of
responsiveness to stimuli such as temperature, pH, ion and light has drawn attention
for applications as a smart material. DNA also has been an interesting subject as an
organic material itself as well as a programmable gene code; its properties such as
target-specific capturing and pH-responsiveness have been studied. Even though
various studies have been reported to relate these two different fields, they still have
a good many things to find inbetween. Here, we synthesized a hybrid gel with polymer
backbones and DNA moieties having pH-responsive properties both. This hybrid gel
is obtained by sol-gel transition in pH showing swelling and shrinking behaviors. By
this study, we report a new mean of pH-responsive system by the polymer-based
DNA hybrid gel suggesting its potential in the fields of controlled drug delivery, sensors,
actuators, nano-machine, and microfluidics.

2PS-283 김희철
Poly(γ-glutamic acid)/tyramine Photo-crosslinkable Hydrogel
김희철, 김민희, 홍보민, 박원호† 충남대학교
Poly(γ-glutamic acid) (γ-PGA)는 청국장이나 나또의 발효과정 중에서 바실러스균에 의해
합성되는 고점성의 천연고분자이다. Glutamic acid의 축합중합으로 이루어진 γ-PGA는 독성이
없고 생체적합성 및 생분해성이 우수하여 조직공학 및 의 ․ 약학 분야에서 다양하게 응용 연구되고
있는 유망한 고분자이다. 하이드로젤은 3차원 망목구조를 가지며, 다량의 수분을 함유함과
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동시에 점탄성 특성을 갖는 친수성 고분자 구조체를 의미한다. 여러 문헌에서 가교제 및 효소를
이용한 γ-PGA 하이드로젤에 대한 연구결과가 보고되고 있으나, 가교제의 잠재적인 독성 문제와
효소의 경제성 문제로 γ-PGA 하이드로젤의 응용에 제한이 있다. 따라서, 본 연구에서는 비교적
독성이 낮고 경제성이 우수한 루테늄 복합체를 가교제로 이용하여 광가교 γ-PGA/tyramine
하이드로젤을 제조하였으며, 다양한 공정변수에 따른 하이드로젤 형성거동을 고찰하였다.

2PS-284 노소영
Hydrogel Scaffold with Conductive Line Pattern for Peripheral Nerve Regeneration
노소영, 공혜연, 김세민, 강성민, 고원건† 연세대학교
Many studies about scaffold for peripheral nerve regeneration are conducted because
peripheral nerve injury is one of important clinical disease for its complication of treatment.
Among the many treatments for these injuries, the researches about scaffold that mimics
ECM of nerve are more promising methods because of the limits of autograft. Recent
studies of scaffolds in nerve regeneration show that topographical cue and electrical
stimulation are important factors for guidance to nerve cells. To give more definite direction
and guidance, We fabricate scaffold with conductivity on only line pattern. PEG hydrogel
with conductive polymers is formed with patterns by UV irradiation. After that, PEG
hydrogel is formed again by UV on the conductive hydrogel patterns. Through this
simple techniques, the scaffolds can give more definite guidance to nerve cells because
the nerve cells can be influenced by both topographical and electrical cues simultaneously.

2PS-285 노일구
Enhanced Photodynamic Tumor Therapy by Mitochondria-Targeting Near-infrared
Photosensitizer
노일구, 김유천† 한국과학기술원
Photodynamic therapy (PDT) has been receiving attention in the field of cancer therapy.
In particular, PDT induces the release of ROS after laser irradiation, thereby attaining
targeted therapy. Accordingly, PS with various abilities have been developed to enhance
the effectiveness of phototherapy through PDT, one of which is to target the mitochondria
of cancer cells. Their transmembrane potential is higher than that in normal cells, thus
it can be used to target specific mitochondria. Furthermore, PDT can increase apoptosis
by directly damaging the mitochondria. Dyes in the NIR region have a merit in biomedical
applications, but compared to existing dyes in the visible region their singlet oxygen
yield is low. Therefore, we hypothesized that by developing a chemically modified PDT
agent that targets the mitochondria of cancer cells to increase ROS production, an
effective cancer phototherapy system can be established.

2PS-287 류주연
Hyaluronic Acid-silk Fibroin Double Network Hydrogels Formed via Photopolymerization
류주연, 이소라, 정미정, 기창석† 서울대학교
Hyaluronic acid (HA) has been used in hydrogel fabrication for biomedical applications.
In general, HA-based hydrogel rapidly degrades in physiological condition. Therefore,
various techniques have been tried to retard the degradation rate. In this study, silk
fibroin (SF) was incorporated in HA hydrogel network via both chemical and physical
crosslinking. HA and SF were modified with methacrylic group for photo-crosslinking.
Both metharcylated HA and SF solutions were blended at various volume ratios. For
chemical crosslinking, the blended solution was photopolymerized with a photoinitiator
under UV light irradiation. Then, the hydrogel was treated with ethanol for physical
crosslinking of SF chains. Before the treatment, shear elastic modulus slightly increased
with an increase of SF content in hydrogel. While, the hydrogel modulus was significantly
elevated after the treatment. The result of FTIR analysis indicated the property change
was due to beta-transition of SF chains.

2PS-288 박소연
Multistage Drug Delivery through Gelatin Nanoparticles with pH-Sensitive Dendrimer
for Deep Tissue Penetration
박소연, 안철희† Research Institute of Advanced Materials (RIAM), Department of
Materials Science and Engineering, College of Engineering, Seoul National University
A multistage drug delivery system for cancer therapy can be controlled by microenvironment
such as high concentrations of matrix metalloproteinase (MMPs), low pH condition. In
this research, an anticancer drug doxorubicin was covalently conjugated to poly
(amidoamine) dendrimer by hydrazone bond (PAMAM-hyd-DOX) for pH-sensitive
releasing in the tumor site. Gelatin nanoparticles encapsulating PAMAM-hyd-DOX was
crosslinked by benzoic imine bond which can be ruptured in mildly acid condition.
The system has an initial larger size for enhanced permeability and retention effect
and can be reorganized into smaller nanoparticles in tumor microenvironment by hydrolysis
of benzoic imine bond and MMP-2 sensitive shrinkage. The smaller nanoparticles can
induce deep tissue penetration and efficient cellular uptake. Then, PAMAM-hyd-DOX
released doxorubicin in intracellular tumor site by pH-triggered cleavage of the hydrazone
bond. The system is effective to reduce side effects of doxorubicin.

2PS-289 박승훈
In situ Forming Injectable Chitosan/Carboxymethyl Cellulose Hydrogel with Curcumin
Loaded Microcapsule for Cancer Treatment
박승훈, 서지영, 노정현, 지윤배, 김문석† 아주대학교
In this study, we describe an in situ, injectable, electrostatic, cross-linkable hydrogel
with curcumin (Cur) loaded microcapsule (Cur-M) to enhance anticancer activity. The
carboxymethyl cellulose (CMC) and chitosan (CHI) solutions existed as a liquid before
blending and formed a hydrogel as a drug depot after mixing via electrostatic interactions
between the anionic CMC and cationic CHI. The electrostatic, cross-linked hydrogel
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depot persisted in vivo for an extended period. The prepared Cur-M was easily mixed
with the CMC and CHI solutions. Cur-M/CMC and Cur-M/CHI solutions easily formed
Cur-M-loaded hydrogel after simple mixing. The Cur-M-loaded hydrogel produced
greater inhibition of tumor growth than did Cur-M, while single and repeated injections
of free Cur had the weakest inhibitory effects. The results of this study indicate that
the electrostatic, cross-linked, Cur-M loaded hydrogel can synergistically enhance
anticancer activity in chemotherapeutic delivery systems.

2PS-290 박준우
Colorimetric Paper-based Sensors for Lead Ion Detection
†

서성백 , 박준우, 강나예, 오동우, 김동휘, 진유정, 김가빈 부산대학교 생명자원과학대학 바이오
소재과학과
Detecting Lead ions from drinking water is one of the important matters in all over
the world. Some Lead ion sensors are currently released but they are expensive for
people in need and some require trained users. People who live in these countries
frequently cannot afford even modestly expensive tests. According to the World Health
Organization, diagnostic devices for developing countries sholud be ASSURED:
affordable, sensitive, specific, user-friendly, rapid and robust, equipment free and
deliverable to end-users. In this study, we propose paper based sensor platforms kit
by immobilizing colorimetric polydiacetylene having color changing property toward
Lead ions specifically. This sensor will be easy to use, low-cost(below 1$ for single
test), potable and requires no external equipment, reagents, power sources or trained
users.

2PS-291 박지훈
Polyethylene Glycol 유도체가 실리콘 콘텍트렌즈의 물성에 미치는 영향
박지훈, 채규호1, 허양일† 전남대학교 고분자융합소재공학과; 1지오메디칼
소수성인 실리콘 하이드로겔 콘텍트렌즈의 표면 친수성을 증가시키고 단백질 흡착을 억제하기
위하여 단백질, 박테리아 등 여러 생체물질들의 표면흡착을 억제해 줄 수 있는 anti-biofouling
고분자인 poly(ethylene glycol) methacrylate(PEGMA)의 말단 수산기(–OH)를 acetyl, vinyl,
phosphorylcholine기로 개질시켰다. 개질시킨 PEGMA 유도체를 실리콘렌즈 조성물에 첨가시켜
PEGMA 유도체의 함량에 따른 수분흡수도, 단백질 흡착률, 인장강도, 광투과도, 표면접촉각
등을 측정하여 실리콘렌즈의 물성에 미치는 영향을 관찰하였다.

2PS-292 박휘정
A Novel NIR Imaging Guided Nanocarrier for Enhanced Chemo-photodynamic Effect
to Overcome Drug Resistance
†

박휘정, 노일구, 김유천 한국과학기술원
Chemo-photodynamic therapy has received great interests as the promising treatment
modality. Herein, we developed a novel theranostic nanoscale drug delivery system
(nDDS), which combines chemotherapy and photodynamic therapy (PDT) into modified
single platform to achieve synergistic effects of these therapies on the treatment of
drug resistant cancer cell. We synthesized chemo-photodynamic agents, amphiphilic
benzyl poly(ethylene glycol)-diiodo substituted BODIPY conjugated with cisplatin
(bPEG-DIBOC). The cellular cisplatin uptake derived from the bPEG-DIBOC nanoparticles
was much higher than that derived from cisplatin in cisplatin-resistant A549/DDP lung
cancer cells. The bPEG-DIBOC showed distinguished anticancer effects against
A549/DDP cells with much lower concentration (0.63 μM) than free cisplatin (10 μM).
Consequently, this study proposes the outstanding potential of nDDS-based chemophotodynamic therapeutic agent to circumvent drug resistance.

2PS-293 신 솔
Size-convertible Nanoparticles for Improved Tumor Tissue Penetration of Anti-cancer
Drug
신 솔, 박재형†, 손소영, 고혜원 성균관대학교
Various strategies about nanoparticles have been extensively investigated for targeted
tumor therapy as the promising drug carrier, delivering anti-cancer drug. However,
the limitation of delivering drug to the core of solid tumor is rest, resulting in tumor
relapse and low therapeutic efficacy. In order to improve its overall therapeutic outcomes,
we designed tumor microenvironment-responsive size-convertible nanoparticles
(TSNPs) including pH-responsive polymeric shell which bares doxorubicin-conjugated
gold nanosatellites (DOX-GNSs) in the core. Through demicellization of TSNPs at the
mildly acidic (pH 6.5-6.8) condition of tumor ECM, the release rate of DOX-GNSs from
the TSNPs increases rapidly. DOX-GNSs have capability to penetrate deep tissue due
to their nano-size ( ＜ 3 nm). Overall, TSNPs showed a great potential as a drug carrier
for cancer therapy.

2PS-294 신지연
Thermo-sensitive Methylcellulose Hydrogels Containing Vitamin B 2
신지연, 김민희, 박원호† 충남대학교
수화젤은 물리적 또는 화학적 결합에 의해 가교된 3차원 망상구조로 다량의 물을 함유할 수
있는 친수성 고분자 구조체이다. 또한 생체조직과 유사한 특성을 가지기 때문에 약물전달시스템,
생화학 센서, 조직공학 및 생체의학 분야에 응용되고 있다. 다양한 수화젤 중에서 자극 감응형
수화젤은 온도, pH, 압력, 전기적 신호 등의 외부자극에 의해 쉽게 솔-젤 전이가 일어난다.
그 중, 메틸셀룰로스 수용액은 일반적으로 온도변화에 따라 솔-젤 전이가 일어나며, 분자량,
농도 및 첨가제 등에 의해서 젤화거동의 조절이 가능하다. 리보플라빈과 플라빈 모노뉴클레오타이
드는 비타민 B2에 속하는 생체적합성을 가지는 안전한 의약품으로 알려져 있으며, 젤화거동을
효과적으로 조절할 수 있는 첨가제이다. 따라서, 본 연구에서는 온도 감응형 수화젤 거동을
나타내는 메틸셀룰로스 수용액 내에 비타민 B2를 도입하여 첨가제의 구조 및 농도에 따른 메틸셀룰
로스 수화젤의 형성거동을 관찰하고 그 특성을 분석하였다.
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2PS-295 안정만
Anti-adhesion Barrier to Prevent Postoperative Adhesions Made of Pullulan,
Carboxymethyl Cellulose and Pluronic F127
안정만, 이용규† Korea National University of Transportation
Pullulan has been widely investigated in the biomedical applications due to their diverse
physiochemical properties, enhanced biocompatibility and biodegradability and
minimized toxicology profiles. In this study, we made antiadhesive solution for postoperative
tissue adhesion barrier with stickiness property of pullulan. And, we mixed the CMC
to increase the viscosity and also to increase the time that the barrier stays on the
wound site where adhesion will occur. Further, we blended Pullulan/CMC with Pluronic
F127 (F127) in different ratios from solution to develop thermosensitive injectable hydrogels.
Later, we studied the in vitro toxicology profiles of Pullulan/CMC barrier solution and
Pullulan/CMC/F127 injectable hydrogels. Further, we studied in vivo therapeutic efficacy
Pullulan/CMC barrier solution and Pullulan/CMC/F127 injectable hydrogels. In conclusion,
we believe that our product.could prevent the postoperative tissue adhesions with
enhanced stability and biocompatibility.

2PS-296 여태균
Guided Tissue Regeneration of Rabbit Calvarial Defect using Silk Fibroin NanofiberPoly(glycolic acid) Hybrid Scaffold
여태균, 고영광, 이경우, 김동진, 권오형† 국립금오공과대학교
Tissue engineering aims regeneration of defected biological tissues and organs by
combining cells, scaffolds, and growth factors. We prepared patient-customizable guided
bone regeneration (GBR)/guided tissue regeneration (GTR) hybrid scaffolds by
electrospinning and 3D printing techniques. Poly(glycolic acid) (PGA) scaffolds were
fabricated using a 3D printer. The microstructure of silk fibroin nanofiber and PGA scaffolds
was observed by SEM. Cell proliferation of osteoblasts on a PGA scaffold was analyzed
by MTT assay. Rabbit calvarial defect model was used for animal test. Regenerated
tissues were analyzed by Masson Trichrome staining and micro-CT. Silk fibroin-PGA
scaffold groups showed significant regeneration of bone compared to control groups.
The silk fibroin nanofiber-PGA scaffold construct will provide a prospective approach
for regeneration of bone defects.

2PS-297 원지은
Controlled Release of Drug using Gold Cluster-labeled Liposomal Doxorubicin into
Chitosan Hydrogel by NIR Irradiation for Cancer Therapy
원지은, 위태인, 이재명, 박영민, 신병철1, 한희동† 건국대학교; 1한국화학연구원
Although liposomes has been widely studied as potential carrier for drug delivery systems,
effective carrier system for controlled drug release is needed to achieve therapeutic
efficacy. Therefore, we developed gold cluster-labeled thermosensitive liposomal
doxorubicin (GTSL-DOX) entrapped into chitosan hydrogel (CH-HG) system for controlled
release of drug by NIR irradiation. The size and surface charge of GTSL-DOX was
169 ± 6 nm and –50.5 ± 0.5 mV, respectively. Release of DOX from GTSL-DOX was
increased depending on time under NIR irradiation (1.00 W/cm2) compared to non-NIR
irradiation. Therapeutic efficacy of CH-HG containing GTSL-DOX combined with NIR
irradiation resulted in significant inhibition of tumor growth compared to control (p ＜0.005)
against B16F10 tumor model. Taken together, CH-HG containing GTSL-DOX has the
potential for controlled drug release by NIR irradiation in tumor microenvironment.

2PS-298 위태인
EphB4 Targeted Liposomal siRNA System to Induce Selective siRNA Delivery for
Ovarian Carcinoma
†

위태인, 원지은, 이재명, 박영민, 한희동 건국대학교
SiRNA hold great potential for tumor treatment. But, it is difficult to reach the target
due to low stability. Even if penetration of siRNA into target cell, an endosomal escape
must occur to have siRNA effect. Here, we developed liposomal siRNA delivery system
labeled with EphB4 peptide to target EphB4 receptor on the surface of ovarian tumor
cells. Additionally, we developed bubble generating thermosensitive liposomes (BTSL)
that can be triggered release of drug by near infrared (NIR). Size of stat3 siRNA-BTSL
and EphB4-stat3 siRNA-BTSL were 106.76 ± 3.85 nm and 110.87 ± 0.51 nm, and surface
charge was -34.9 mV and -38.2 mV, respectively. Loading efficiency of siRNA was
93.2%. Intracellular delivery of EphB4-stat3 siRNA-BTSL was highly increased EphB4
positive HeyA8 than EphB4 negative RMG2. Release of siRNA from BTSLs showed burst
release by bubble generation into BTSLs stimulated with NIR. This study demonstrate
that NIR triggered endosomal escape will more effective treatment.

and to screen innovative therapeutic agents for better clinical outcomes.

2PS-301 이동진
Microfluidics-assisted Fabrication of Macrophage Microtissues with Tunable Physical
Properties for Developing In vitro Multiplex Tissue Model
이동진, 이강석, 차채녕† 울산과학기술원
Microfluidic flow-focusing devices (FFD) are increasingly adopted to develop
micron-scale emulsion particles ('droplets') with variable size and shape for biomedical
applications. In this study, cell-laden microgels fabricated by photocrosslinking droplets
containing methacrylic gelatin (MGel). The mechanical properties of the microgels could
be controlled by the MGel concentrations. The viability of macrophages encapsulated
in the microgels was well maintained regardless of the physical properties, while their
proliferation was dependent on the mechanical properties. More significantly,
lipopolysaccharide (LPS) induced M1/M2 differentiation of macrophages was also heavily
influenced by the mechanical properties of the microgels. Eventually, these macrophage
microtissues were embedded into larger tissue constructs to develop in vitro multiplex
tissue model to study the effects of macrophage in different stages of differentiation.

2PS-302 이소희
Bio-inspired Oxygen-generating Gelatin Adhesives for Wound Management
이소희, 박경민† 인천대학교 생명공학부
Mussel-inspired biopolymers have recently received considerable attention as tissue
adhesives and sealants because of their strong adhesive strength in wet surfaces.
Molecular oxygen (O2) has been implicated as an essential signaling molecule in the
wound healing and tissue regeneration. Herein, we designed an O2-generating gelatin
adhesive formed via calcium peroxide-mediated crosslinking reaction and in situ
polymerization of dopamine. We demonstrate that the hydrogels rapidly generate O2
up to 70% pO2 and release O2 from hydrogels in a sustained manner (for up to 7 days
in vitro). The hydrogels show controllable tissue adhesive strength (15−38 kPa) depending
on dopamine concentrations. The hydrogels facilitate wound healing with enhanced
neovascularization in vivo. These results suggest that the O2-generating tissue adhesive
hold a great promise as tissue adhesives and sealants for wound management as well
as tissue regenerative medicine.

2PS-303 정경원
Preparation and Evaluation of Hyaluronic Acid-coated Ternary Complexes for
Serum-resistance and Site-specific Targeting Gene Delivery
†

정경원, 홍웅길, 정은희, 안준혁, 나재운 순천대학교 고분자공학과
Branched polyethylenimine was a high gene transfection agent. However, bPEI utilization
as gene carrier was limited because of high cytotoxicity. To overcome these obstacle,
chitosan was introduced to bPEI by CDI as coupling agent. The chemical structure
of chitosan-g-bPEI was analyzed by 1H-NMR. The particle size, zeta potential and
morphological property of binary and ternary complexes were confirmed by DLS and
TEM. Moreover, transfection efficiency and cellular uptake showed that gene expression
and internalization of ternary complexes were enhanced more than binary complexes.
The targeting effect of ternary complexes was confirmed by competition assay in
CD44-overexpressed HCT116 cell line. These results suggest that ternary complex is
superb gene carrier with targeting effect against CD44-receptor positive cancer cell
line. (No. NRF-2016H1D5A1910499).

2PS-304 정경원
Preparation and Evaluation of Doxorubicin-loaded Redox-sensitive Polymeric
Nanoparticle for Cancer Therapy
정경원, 안준혁1, 남충현1, 나재운1,† 순천대학교; 1순천대학교 고분자공학과
Number of researchers developed to drug carriers composed of hydrophilic and
hydrophobic substance. However, they had a problem that was led to sustained drug
release in cancer cell, which was induced to side effect and inefficient therapy. To
solve these problem, redox-sensitive polymeric micelle were synthesized by chemical
reaction between lipoic acid (LA) and soluble chitosan (SC). Chemical structure of
LA-grafted soluble chitosan (LSC) was confirmed by 1H-NMR and FT-IR. Also, Doxorubicin
(DOX)-loaded LSC (DLSC) nanoparticle was prepared by dialysis method. Its drug contents
(DC) and encapsulation efficiency (EE) from DLSC was calculated by using UV-vis
spectrophotometer. To demonstrate redox-sensitive effect of DLSC, drug release behavior
was accomplished in presence GSH. Moreover, Cytotoxicity was conducted by using
MTT assay. These results suggest that redox-sensitive DLSC can apply as anticancer
agent for cancer therapy. (NRF-2016H1D5A1910499).

2PS-300 이동신
Interpenetrating Polymer Network Hydrogels for Engineered 3D Tumor Microenvironments
이동신, 박경민† 인천대학교 생명공학부
Tumor microenvironments play critical roles in cancer progression and metastasis through
various physicochemical and biological parameters. Recently, various bioinspired
hydrogels have been utilized as engineered tumor microenvironments recapitulating
the milieu cues in the native tumor extracellular matrices. Herein, we present
interpenetrating polymer network (IPN) hydrogels composed of thiolated-gelatin and
tyramine-conjugated poly(ethylene glycol) as long-term stable artificial tumor
microenvironments. The hydrogels were formed via HRP-mediated dual cross-linking
reactions, exhibiting controllable physicochemical properties. We encapsulated human
fibrosarcoma (HT1080) cells into hydrogels to evaluate the effect of matrix stiffness
on the cell proliferation and drug resistance against a 5-FU anticancer drug. In conclusion,
our IPN hydrogels are considered as a promising platform to study cancer biology
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고분자합성 ( III )
3PS-1 유혜진
Solvent Effect in Aerobic Oxidation of 5-HMF
†

유혜진, 황성연, 제갈종건, 차현길 한국화학연구원 바이오실용화센터
A heterogeneous base free aerobic oxidation for 5-hydroxymethyl-2-furfural (HMF)
in different solvent was reported using metal supported solid base. The catalytic influence
of solvent ratio and stability of heterogeneous catalyst were investigated. These catalysts
showed excellent catalytic activity for selective HMF oxidation to 2,5-furandicarboxylic
acid (FDCA) under mild condition.

3PS-2 육진솔
Antifouling and Bactericidal Copolymer Containing Cardanol and Zwitterionic Moieties
육진솔, 김진석, 이시영, 김나경, 이종찬† 서울대학교
A series of copolymers containing nature-derived cardanol and zwitterionic moieties
was synthesized and named PSH#s where # is the molar ratio of zwitterionic monomer,
sulfobetaine methacrylate (SBMA). PSH#s were prepared by free radical polymerization
of 2-hydroxy-3-cardanylpropyl methacrylate (HCPM) and (dimethylamino)ethyl methacrylate
(DMAEMA), followed by betanisation with 1,3-propanesultone. Transparent PSH# films
were obtained on the silicon wafer by spin coating and crosslinked by UV irradiation.
The films having a larger amount of bactericidal HCPM unit show more efficient bactericidal
effect, while the adhesion of biofoulant was interrupted dramatically with increasing
amount of hydrophilic SBMA unit. Moreover, all the films satisfied sufficient biocompatibility
regardless of the ratio of HCPM and SBMA units.

3PS-3 윤준혁
Synthesis of Poly(4-hydroxystyrene–b-N-vinylamine) Diblock Copolymer by RAFT
Polymerization
†

윤준혁, 김태형, 김상율 KAIST
Poly(N-vinylamine) (PVAm) is a typical addition polymer having a large amount of primary
amine groups, but controlled radical polymerization of PVAm have been rarely reported.
We synthesized poly(4-hydroxystyrene)–b-poly(N-vinylamine) (PHS-b-PVAm) by
Reversible Addition Fragmentation Chain-Transfer (RAFT) polymerization. We use
‘switchable’ RAFT agent to make poly(4-acetoxystyrene)-b-poly(N-vinylformamide)
(PAcOS-b-PNVF), a precursor of the desired PHS-b-PVAm. The reactivity of C-S double
bond on the switchable RAFT agent could be controlled by protonation and deprotonation
of Z group which gives a proper control over the polymerization of both PAcOS and
PNVF blocks. Hydrolysis of PAcOS-b-PNVF produces a diblock copolymer of
PHS-b-PVAm, which has acidic phonolic moeity on the hydroxystyrene block and basic
primary amine on the vinylamine block. The diblock polymer self-assembled in water,
forming a spherical nanoparticle.

3PS-4 윤형호
Synthesis of Visible Light Switchable Azobenzene Liquid Crystalline Polymer Networks
윤형호, 이지은, Peter V. Bonnesen1, 안석균† 부산대학교 고분자공학과; 1Oak Ridge
National Laboratory
Azobenzene has been used as a molecular machine to convert light energy into
conformational change through trans-cis photoisomerization. However, azobenzene
requires the use of high-energy UV light to trigger photoisomerization which limits their
use in biomedical application because of damaging cells and degrading many
macromolecular systems. Low fatigue resistance and low penetration are another concern
for UV-based molecular machines. To overcome these problems, we synthesize a new
class of azobenzene functionalized liquid crystalline polymer (LCP) networks that can
be actuated by visible-light. The new azobenzene contains tetramethoxy groups in
the ortho position, which allows a separation of n-π* absorption bands of trans (465
nm) and cis (450 nm). Our visible light responsive LCP has a great potential in various
applications including soft-robotics, smart coatings and dynamic substrates for tissue
engineering and printed electronics.

3PS-5 이민기
Characteristics of Hierarchical Porous Carbon Nanoparticle for Electrode of Supercapacitor
1,†

1

이민기, 권용구 인하대학교; 인하대학교 고분자공학과
Hierarchical porous carbon (HPC) nanoparticles with high surface area and interconnected
pores are prepared based on the template of a polystyrene-core with mesoporous
silica shell. The average diameter of these HPCs is 200 nm. To synthesize HPCs, crosslinked
polystyrene was obtained by using AlCl3 and carbonized to form mesopores in silica
shell. The silica shell was then etched, and activated by using Teflon to obtain meso-,
micro- and macropore interconnected HPCs. The electrochemical performances of the
prepared electrodes employing the HPCs were measured by cyclic voltammetry (CV)
and charge-discharge tests. High capacitance of the HPCs could be attributed to the
well-developed, hierarchical interpenetrating network structure of macro-, meso- and
micropores, which facilitates not only fast charge transfer but also facile electrolyte
movement to access the inner pores. The properties of carbon materials are characterized
by Raman, element analysis (EA) and X-ray diffraction (XRD).

3PS-6 이상훈
Effect of Phosphate Content on the Thermal and Flame Retardant Properties of the
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Epoxy Resin Containing DOPO-HQ
1
2
†
1
이상훈, 오승원, 하도영, 임재춘 , 이동진 , 이영희, 김한도 부산대학교; (주)현대화이바;
2
한국신발피혁연구원
In order to obtain flame retardant epoxy resin, [10-(2,5-dihydroxyphenyl)-9,10dihydro-9-oxa-10-phosphaphenanthrene-10-oxide] (DOPO-HQ) is incorporated into
a diglycidyl ether of bisphenol A (DGEBA). Dicyandiamide (DICY) and UR-700 were
used as a curing agent and accelerant, respectively. The thermal and flame retardant
properties of the resulting materials were characterized by differential scanning
calorimetry (DSC), thermogravimetric analysis (TGA) and UL-94 test. This study focused
on the effect of phosphorous content on the thermal and flame retardant properties
of the modified epoxy resin to find the optimal content of phosphorous in epoxy resin.
This work was financially supported by the Technology Innovation Program (10053826,
Development of core material technology based marine composites) funded by the Ministry
of Trade, Industry&Energy (MOTIE, Korea).

3PS-7 이성규
Effects of pH and Block Length of Poly(acrylic acid- block-N-vinylamine) Amphoteric
Block Copolymers on Their Association Behavior in Water
이성규, 조준희, 곽영제† 숭실대학교
A series of poly(acrylic acid-block-N-vinyl amine) (PAA-b-PVAm) amphoteric block
copolymers have been synthesized using a combination of activator regenerated by
electron transfer atom-transfer radical polymerization (ARGET ATRP) of tert-butyl acrylate
and reversible addition-fragmentation chain transfer (RAFT) polymerization of N-vinyl
formamide, following by subsequent hydrolysis reaction. Dynamic light scattering (DLS)
has been used to study the associative behavior of the copolymers in water as a function
of copolymer composition and pH. At the pH range of below and above their isoelectric
point (IEP), the block copolymers formed micellar structures with ionized corona of
PVAm and PAA, respectively. At around the IEP, strong electrostatic interactions occurred
to lead the formation of insoluble complexes between negatively and positively charged
blocks. The IEP of the block copolymers was tuned by changing the length of anionic
PAA and cationic PVAm blocks.

3PS-8 이슬우
Effect of pH on the Self-assembly Structures of Block Copolymer Containing
Poly(Acrylic Acid) as a Hydrophilic Block
이슬우, 김경택† 서울대학교
A modular approach is an alternative method to the conventional sequential polymerization
for the synthesis of complex block copolymers composed of diverse polymer blocks.
We report the modular synthetic approach to synthesize poly(acrylic acid)-b-polystyrene
having non-linear topology. Hydrophilic modules, discrete poly(t-butylacrylate) (PtBA)
was synthesized by atomic transfer radical polymerization(ATRP), followed by
chromatographic separation. The resulting discrete PtBAs were constructed to form
a branched hydrophilic module, which was converted to the macro-chain transfer agents
for RAFT polymerization of styrene. The resulting block copolymers were converted
to branched-linear block copolymers that self-assembled into complex nanostructures
in water. We describe the effect of pH of the medium on the morphology of the
self-assembled structures of these block copolymers.

3PS-9 이연식
Synthesis of Carbon Electrode Material for Inverted Capacitive Deionization
이연식†, 학 오닙 울 전북대학교
Inverted capacitive deionization (i-CDI) for water purification can be considered the
reverse of CDI, characterized by intermittent operation: ion-sorption (short circuit) and
subsequent regeneration (charging). This new growing i-CDI technology needs to
overcome the following: low performance electrodes, short lifetime, and low energy
and cost-effectiveness. The efficiency and kinetics of the continuous salt removal process
via i-CDI can be improved significantly by optimizing electrodes. In this study, we
attempted to synthesize high performance electrodes. The activated carbon was
functionalized for incorporation of positive charge and negative charge. The general
properties (FT-IR, TGA, CV, zeta potential, etc.) of the electrodes will be presented
in detail along with the electrodes-based i-CDI cell performance.

3PS-10 이예찬
Mesoporous Double Metal Cyanide Catalyst for the Copolymerizations of Propylene
Oxide and Carbon Dioxide
이예찬, 장한별1, 김 일1,† 부산대학교; 1부산대학교 고분자합성 연구실
The copolymerization of propylene oxide (PO) with carbon dioxide (CO2) catalyzed by
mesoporous double metal cyanide (mDMC) catalysts, prepared by reacting aqueous
zinc chloride (II) and potassium hexacyanocobaltate (III) with various complexing agents
(CAs) were systematically studied. Compared to existing DMC catalysts, mDMC was
synthesized using manganese sulfate (II) and P123 as a template. P123 also acts as
a co-complexing agent. The activity and CO2 selectivity of DMC catalysts depend on
the types of CAs. The resultant polycarbonate polyols produced in the presence of
poly(propylene glycol) (PPG) starter were analyzed by using fourier transform infrared
spectroscopy, nuclear magnetic resonance spectroscopy, gel permeation chromatography,
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thermogravimetric analysis, differential scanning calorimetry and hydroxyl value. The
hydroxyl functionality of polycarbonate polyols is successfully controlled by the type
of PPG starter.

3PS-11 이원준
Alkoxy Side Group을 포함하는 열방성 LCP 공중합체의 합성 및 물성
†

이원준, 박기태, 장진해 금오공과대학교
열방성 액정 고분자(Thermotropic liquid crystalline polymer, TLCP)는 열적 특성, 기계적
성질 및 내 화학성등이 매우 우수하지만, 한편으로는 내열성이 너무 높아 가공이 어려운 단점이
있다. 본 연구에서는 이와 같은 TLCP의 장점을 저하하지 않으면서 가공성을 향상시키기 위해
주 사슬에 alkoxy side group을 가진 2,5-dihexyloxyterephthalic acid와 acetoxy-1,4hydroquinone, 그리고 4-hydroxybenzoic acid(HBA)를 용융 중합법(melt polymerization
method)을 이용해 TLCP 공중합체를 합성하였다. HBA의 함량에 따른 공중합체의 열적 성질
및 액정성을 조사하였고, 공중합체중 HBA 함량에 따른 열적 성질도 함께 조사하였다. 공중합체중
HBA 함량이 33%, 50%, 60%로 증가할수록 사슬의 쌓임성이 저하되어 액정 공중합체의 열적
성질도 함께 감소하였다. 그 밖에 HBA 모노머의 함량 변화에 따른 공중합체들의 액정성 및
결정화도도 각각 조사하였다.

3PS-12 이인혜
Blue Electroluminescence Properties Based on Thermally Activated Delayed Fluorescence
Emitters Containing Diphenyl Sulfone Group
이인혜, 정정빈, 홍교희, 신동명† 홍익대학교
Two blue emitter molecules were designed and synthesized based on diphenyl sulfone
group (DPS) exhibiting thermally activated delayed fluorescence (TADF) characteristics
for the better organic light emitting diodes (OLED) devices. DPS was for common acceptor
position was combined with two different spiro-acridine groups for donor. Synthesized
each materials was named DPS-D1 and DPS-D2. These molecules showed different
intermolecular charge transfer (ICT) characteristics. Calculated energy band gap (ΔEst)
for DPS-D1 was 0.062 eV, and DPS-D2 was 0.128 eV. There are Buchwald-Hartwig
and -OH formation of cyclization reactions for all emitter synthesis. UV-Visible and
solution photoluminescence (PL) spectra were obtained with three solvents
(dichloromethane, toluene, and dimethylforamide), and these materials showed polarity
dependence that generally indicates TADF property. Electroluminescence (EL) properties
were also investigated based on general phosphorescence device structure.

3PS-13 이재호
Living Polymerization of Challenging Phenylisocyanides Using an Air-Stable
Bisphosphine-Chelated Nickel (II) Initiator
이재호, 최태림† 서울대학교
Although nickel catalysts are stable, highly active, and have been shown good
controllability in the polymerization of phenylisocyanides, it is limited to the electron-poor
phenylisocyanides. Herein, we achieved the living polymerization of not only electronpoor but also electron-rich phenylisocyanides using the nickel (II) complexes. The key
to the successful living polymerization was the high stability on the chain-end because
of tightly bound chelating ligand. Various phenylisocyanides underwent living
polymerization to give a linear increase in Mn upon changing the M/I ratio and narrow
polydispersity indices (PDIs). In addition, we confirmed that the electronic character
of the monomer have a significant effect on the polymerization efficiency. Furthermore,
we achieved the synthesis of pentablock copolymer containing various substituents
from electron-withdrawing to electron-donating group only in a minute.

3PS-14 이정민
Synthesis and Self-assembly of Discrete Poly(ethylene glycol)-Poly(lactic acid) Block
Copolymers by Iterative Exponential Growth and Convergent Modular Approach
1,†

1

이정민, 김경택 서울대학교; 서울대학교 자연과학대학 화학부
Discrete oligomers and polymers are synthetic macromolecules having perfectly defined
sizes. The development of the methods for discrete macromolecules by synthesis and
chromatographic separation are rapidly being undertaken, so that high molecular weight
polymers and block copolymers could be prepared without losing their structural definition.
Here we demonstrate high molecular weight amphiphilic block copolymers composed
of discrete poly(ethylene glycol)s and poly(lactic acid)s by combining the convergent
and modular synthetic approach. The iterative exponential growth of building blocks
having orthogonal reactivity was utilized to synthesize discrete polymers having desired
molecular weights. These structural modules were combined to form block copolymers
setting a variety of topologies. We describe the self-assembly of these perfectly defined
block copolymers in melt and solution in comparison with the behaviors exhibited by
conventional block copolymers having size distribution.

3PS-15 이정준
Synthesis of Tetraphenylethylene-based, Conjugated Microporous Polymers via
Suzuki Polymerization for Detection of Picric Acid
이정준, 이택승† 충남대학교
We synthesized various conjugated microporous polymers (CMPs) using benzene and
tetraphenylethylene (TPE) derivatives via Suzuki polymerization. The various CMPs
synthesized had different optical properties than monomers and had high
Brunauer-Emmett-Teller (BET) specific surface area of 672.95, 685.05, and 825.99
m2g-1 respectively. Fluorescence quenching was observed when each CMP was exposed
to various nitrobenzene derivatives. Among them, the largest fluorescence quenching
was observed in the explosive compound picric acid, and when applied to the Stern
Volmer equation, the Ksv values were 8026, 3879 and 14890 M-1, respectively. Also,
when 2.5 mM of picric acid solution was added, the fluorescence intensity of each
CMP was decreased by 26.76, 42.31 and 190.10 times. We confirmed that the fluorescence

quenching of CMP increases with the increase of TPE monomer ratio. CMPs with these
phenomena we synthesized can be used as sensors to selectively detect picric Acid.

3PS-16 이정현
Hyper-Cross-Linked Polymer with Enhanced Porosity
†

이정현, 서명은 한국과학기술원
Hyper-crosslinked polymers (HCPs) are microporous polymers containing pore size
smaller than 2 nm, which is typically synthesized by Friedel-Crafts alkylation of aromatic
precursors such as polystyrene in the swollen state. While control of cross-linking
density in the precursor, adjustment of the building block structure, and incorporation
of the molecular cavities have been reported to improve microporosity of HCPs and
control the pore characteristics, we propose porosity of HCPs can be enhanced by
incorporation of porogenic functional groups in the precursor. Based on the HCP derived
from poly(vinylbenzyl chloride-co-divinylbenzene), we will discuss effect of the
porogenic group removal in terms of porosity and specific surface area compared with
pristine HCP.

3PS-17 이주호
Synthesis of High χ Block Copolymers from New Monomer DVBAM, and Their
Applications to Nanolithography
이주호, 박태원1, 한양규1,† 한양대학교 기능성유기재료연구실; 1한양대학교 화학과
The directed self-assembly (DSA) of block copolymers (BCPs) have attracted much
attention due to potential applications for sub-20 nm lithography with conventional
fabrication processes for integrated circuits. In DSA technique, the phase behavior
of block copolymers (BCPs) is dependent on the Flory-Huggins interaction parameter(χ)
associated with repulsion between block chains. Therefore, BCPs with large χ value
are important to form long-range ordered nanostructure without defects. In this study,
new high χ PDVBAM-PMMA BCPs, which are composed of a crystalline hard PDVBAM
block, and an amorphous soft PMMA block, were synthesized by RAFT polymerization.
Simple solvent annealing of the BCP thin films forms in-plane cylinder or sphere
morphology with long range ordering without a guiding template. The self-assembled
morphologies were confirmed by AFM, SEM and GISAXS.

3PS-18 이중헌
Synthesis and Negative Photopatterning of the New Photosensitive Poly(amic ester)
(ODPA-BBPA-HEMA) Resin
이중헌, 서영범, 문유경, 김진수†, 김윤호, 원종찬 한국화학연구원
We have synthesized photosensitive poly(amic ester) (ODPA-BBPA-HEMA) as
photopatternable precursor of polyimide by using previously known synthetic methods.
4,4’-Oxydiphthalic anhydride (ODPA), and 3,3’, 5,5’-tetramethyl-4,4’-bis(p-aminophenoxyl)
biphenyl (BBPA), were used as monomers, dianhydried and diamine, respectively.
Synthetic compound was characterized by 1H NMR, GPC, viscometer and EA. Additionally,
we investigated the photopattanability and thermal shrinkage thereof.

3PS-19 이지목
황 함량의 조절 가능한 폴리페닐렌 설파이드의 제조와 그 응용
1

2

2,†

1

2

이지목, 윤호규 , 김동균 , 김용석 한국화학연구원/고려대학교; 고려대학교; 한국화학
연구원
황은 매우 값싼 천연재료이며 최근 많은 분야에서 활용이 되고 있다. 그 중 황을 이용한 고분자소재
의 개발이 활발히 진행되고 있으며, 황을 이용한 고분자의 하나로 PPS는 황을 이용해 만들
수 있는 고분자로, 우수한 내화학적, 기계적 그리고 열적 안정성을 가진다. 본 연구에서는 기존에
PPS의 중합에서 사용하던 황과 파라디요오드벤젠(p-DIB)를 이용해서 낮은 온도에서 용액중합하
여 PPS를 얻었다. 이렇게 얻어진 PPS는 황의 함량을 조절할 수 있으며, 아이오딘의 제거가
용이하며 재가공이 가능하다는 장점이 있다. 용융중합법으로 만든 PPS와 아이오딘의 함량을
상대비교 해보았고 용융중합법 대비 아이오딘의 제거가 더 잘 되는 것을 EDS를 통해 확인하였다.
황과 DIB의 비율 조절을 통해 황의 함량이 조절이 가능한 PPS를 중합하였고 EA를 통해 황의
함량을 확인하였다. TGA, DSC 등의 열적 특성을 확인하였고 광학적 물질로의 활용 가능함을
확인하였다.

3PS-20 이지원
Effect of Steam Activation with Carbonate Cellulose for Lithium Recovery
이지원, 박수진† 인하대학교
In this work, carbon based cellulose was composites with manganese oxide for lithium
recovery. From the results, it was found that steam activation was observed to have
an influence on the development of pores and the effective pore size for lithium adsorption
on the carbon surface. The amount of lithium ion recovery was enhanced by basic
treatments and we characterized lithium ion adsorption-desorption efficiency. The
structure and morphology of composite were examined by scanning electron microscopy
(SEM), X-ray photoelectron spectroscopy (XPS). The specific surface area of the
composites was calculated from N2/77k adsorption/desorption isotherms by the
Brunauer-Emmett-Teller (BET) equation. Adsorption-desorption capacities of lithium
ion were examined by AAS (AA-SCANI; Thermo Jarrell Ash Co.).

3PS-21 이지원
Influence of Activated Carbons/Manganese Dioxide/Polypyrrole for Enhanced
Supercapacitor Performances
이지원, 박수진† 인하대학교
In this work, activated carbon/manganese dioxide (AM) composites synthesized with
various weight ratio of tubular polypyrrole (T-PPy). The electrochemical performance,
including capacitance and cyclic stability, of the resulting composites was investigated.
The influence of the AM/T-PPy (AMP) content on the electrochemical properties and
changes in pore structure were also examined. The morphology of composite was
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observed using scanning electron microscopy (SEM) and transmission electron
microscopy (TEM). The specific surface area of the composites was calculated from
N2 77K adsorption/desorption isotherms by the Brunauer-Emmett-Teller (BET) equation.
The electrochemical performance of the prepared composites was characterized by
cyclic voltammetry (CV) and galvanostatic charge/discharge (GCD) measurements using
an Ivium Stat electrochemical workstation (Ivium Technologies). The results prove that
the AM/T-PPy ratio affects the electrochemical performance of supercapacitors.

including morphological structure, electronic energy-state, surface energy and
composition were investigated. We found that PEDOT:P(SS-co-TFPMA) film showed
high Work Function for good energy level alignment as HTL compared to pristine
PEDOT:PSS film.

3PS-22 이지원
Effect of Activated Carbon/Manganese Dioxide/Polyvinylidene Fluoride Composites
on Supercapacitor Electrode Materials

임한휘, 김백진1,† 연세대학교; 1한국생산기술연구원
Polymers containing lactones are used as environmentally friendly powder paints because
of the advantage of not using organic solvents. To obtain such a powder, ring opening
transesterification polymerization method was employed which requires a diol-based
material to link the lactone. Previous studies have been conducted using 1,3-propanediol
as bridge compound. In this study, we substitute the material as isosorbide derivatives
to increase molecular weight and biomass ratio. However, since isosorbide itself has
very low reactivity due to steric hindrance, alkylation was carried out to improve it.
The isosorbide diallyl ether was prepared by stepwise addition of base solution and
allyl bromide with phase transfer catalyst. This reaction was followed by hydroborationoxidation of isosorbide diallyl ether. As a result, it was confirmed that the molecular
weight was increased by using isosorbide dioxypropandiol compared to the conventional
isosorbide.

†

이지원, 박수진 인하대학교
In this work, we synthesized petroleum-pitch-based activated carbon/manganese
dioxide/polyvinylidene fluoride (AM) composites with various weight ratio of manganese
dioxide. The electrochemical performance, including capacitance and cyclic stability,
of the resulting composites was investigated. influence of the activated carbon/
manganese dioxide/polyvinylidene fluoride (AM) ratio on the electrochemical properties
of the composite and changes in the pore structure were also examined. The specific
capacitance at constant current density 1 A g-1 was calculated from galvanostatic
charge-discharge cycling tests. The composites material has a high specific capacitance
-1
of 60.3 F g , the composites exhibited cyclic stability and maintained at least 100.28%
of initial relative dielectric constant after 2000 cycles.

3PS-23 이지은
The Effect of Spacer Length and Chain Extender on Thermal Actuation of Main-Chain
Liquid Crystalline Elastomers
†

이지은, 윤형호, 안석균 부산대학교
Liquid crystalline elastomers (LCEs) are renowned for reversible shape transformation
upon application of external stimuli which causes the reduction in order. In the thermotropic
LCEs, the shape transformation parallel to the director orientation occurs when heated
above Tni. Here, we synthesized a series of surface aligned LCEs by aza-Michael addition
between diacrylate functionalized nematic monomers and alkylamine chain extenders
followed by photopolymerization. In particular, we used the spacer length of nematic
monomers and the type of chain extender as a handle to manipulate actuation temperature
of LCEs. Specifically, both Tni and actuation temperature significantly decrease with
decreasing methylene spacer from 11 to 3. In addition, the use of co-chain extenders
was effective to further lower the actuation temperature. Our simple and efficient strategy
to manipulate the actuation properties of the LCEs can advance in developing actuators
for soft robots and dynamic surfaces.

3PS-24 이창래
A Water-soluble Polymer for Selective Colorimetric Sensing of Cysteine and
Homocysteine with Temperature-tunable Sensitivity
이창래, 이형일† 울산대학교
A water-soluble polymeric probe for selective sensing of cysteine and homocysteine
by colorimetric titration was designed and synthesized. Most interestingly, temperaturetunable sensitivity of cysteine detection was achieved. The polymer selectivity toward
various amino acids was investigated, and the highest selectivity (25–30-fold higher)
was achieved for cysteine and homocysteine compared to other amino acids. The
temperature-dependent cysteine sensing studies were performed to demonstrate
temperature-tunable sensitivity towards cysteine. The sensing ability decreased with
increasing temperature from 25 to 55 ℃ due to hydrophobic aldehyde moieties being
hidden in the folded chains of the polymer.

3PS-25 이희림
Control of Periodicity of Mesoporous Cubic Networks of Hydrogels by Living Additive
Manufacturing
이희림, 김경택† 서울대학교
Triply periodic minimal surfaces of block copolymer bilayers attract recent attention
for their potential as nanotemplates of inorganics, metals, and polymers. Periodicity
of the resulting network is dictated by that of the minimal surface template, and is
difficult to control. Hydrogels having well-defined periodic structures are interesting
materials for their enhanced physical responses under stimuli. Hydrogel nanonetworks
exhibit dynamic periodicity when exposed to the different environments. We report
replication of channels inside bicontinuous cubic mesophases of block copolymer
bilayers. Two components having complementary reactivities were synthesized to form
cross-links upon mixing. Trithiocarbonate groups embedded in the polymers serve as
a point for chain extension by photo-catalyzed RAFT polymerization. The hydrogel
networks were further modified to have increased periodicity. Physical properties of
periodic hydrogel mesostructures are also described.

3PS-26 임소은
Synthesis and Characterization of PSS Copolymer based PEDOT:P(SS-co-TFPMA)
for Hole Transport Layer in Solar Cells
†

임소은, 박찬일, 김주영, 김중현 연세대학교
We synthesized poly(styrenesulfonate) (PSS) copolymer, which is composed of PEDOT:
PSS and tetrafluoropropylmethacylate (TFPMA) and then utilized the PEDOT:P(SSco-TFPMA) as hole transport layer (HTL). By synthesizing a copolymer, the solution
stability of PEDOT:P(SS-co-TFPMA) copolymer was stable than just mixing solution.
For application in solar cell, the surface characteristics of the PEDOT:P(SS-co-TFPMA),
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3PS-27 임한휘
Functionalization of Isosorbide for Lactone Based Ring Opening Transesterification
Polymerization

3PS-28 장상은
Synthesis of Acrylic Resins Containing Acetal Group and Acid Degradable Properties
장상은, 류상욱† 충북대학교
최근 환경 관련 규제 및 환경 친화적 재료에 대한 관심으로 인해 고분자 재료의 회수 또는
분해에 많은 관심이 기울어져 있다. 광경화 resin은 경화가 되고 난 후에는 용해가 되지 않아
기질의 표면에서 완전히 제거하는 것이 어렵거나 불가능한 문제점을 가지고 있다. 본 연구에서는
기존의 광경화성 수지의 위와 같은 단점을 극복하기 위해 divinyl ether와 acrylic acid와의
반응을 통하여 산에 의해 분해가 가능한 acetal group이 포함된 acrylate를 합성하였다. Acrylate
의 치환 정도는 1H-NMR 분석을 통하여 확인하였으며 광개시제로 PI-TPO, DMPA, Darocur
1173을 사용하고 370 nm의 자외선을 조사하여 경화거동을 관찰하였다. 경화된 resin에 다양한
산성조건을 도입하여 분해 거동을 평가하였다. 그 결과 적당한 산성 조건에서 acetal group이
분해되는 것을 확인하였다.

3PS-29 전재민
Solid-state Polymer Electrolytes Based on Miktoarm Star Copolymers
†

이대연, 정하영, 전재민, 박문정 포항공과대학교
Solid-state polymer electrolytes have extensively been studied to improve the stability
of lithium ion batteries. Most polymer electrolytes are based on poly(ethylene oxide)
(PEO)/lithium salt complexes, aiming to achieve synergistic improvements of mechanical
strength and ionic conductivity. In this study, we investigate the miktoarm star copolymer
electrolytes comprising three PEO arms, covalently connected to polystyrene (PS) block,
i.e., PS-(PEO)3., PS-PEO linear diblock copolymers were used as controls. Intriguingly,
PS-(PEO)3 doped with lithium salt showed 5 to 30 times higher ionic conductivity and
2 times improved mechanical strength than PS-PEO analogs. The results were rationalized
by confinement effects of (PEO)3 phases having entropic restriction so as to increase
the local lithium salt concentration. In addition, such confinement was effective means
of suppressing PEO crystallization to enhance room temperature conductivity by factor
of 30 when compared with PS-PEO.

3PS-30 전재희
Primer 대체 적용 가능한 Poly(1,4-butylene adipate)계 수분산 폴리우레탄 접착제의 합성
및 물성 연구
전재희, 백인규† 한국신발피혁연구원
접착제는 물체를 접합하는 성질을 가진 고분자 물질로 에폭시, 폴리우레탄 등 종류가 다양하다.
수분산 폴리우레탄 접착제의 접착력은 물의 휘발을 통해 발현 된다. 본 연구에서는 접착력이
우수한 polyol로 알려진 poly(1,4-butylene adipate)diol과 내가수분해성이 좋은 1,6Hexanediol을 병용하여 사용하고 IPDI, DMPA, TEA, EDA을 사용하여 수분산 폴리우레탄 접착제
를 합성하였다. 첨가제로는 접착 부여제, Coupling agent, 충전제인 talc를 개질하여 사용하였다.
reference adhesive에 첨가제를 각각 blend하여 첨가제에 따른 접착강도 평가를 진행하였으며
접착은 mid sole과 용제형 skin pu가 적용된 upper 사이의 접착강도를 평가하였다. 물성평가로는
FT-IR, Viscosity, Tensile strength & Elongation, 100% modulus, 경도를 측정 하였고 열적특성
평가로 TGA 와 DSC 측정을 하였다.

3PS-31 정도영
Selective De-cross-linking of Transformable, Double-network Hydrogels: Preparation,
Structural Conversion and Controlled Release
정도영, 김형우† 전남대학교
Hydrogels are soft materials that have 3D cross-linked network structures and confine
considerable amount of water. We prepared stimuli-responsive double-network
hydrogels that are formed by sequential polymerization reactions and show chemical
transformation by selective de-cross-linking without structural failure, taking advantage
of chemical orthogonality. The hydrogel consist of self-immolative and thermoresponsive
network that established together the double-network structure through a thiol-ene
click reaction and radical polymerization. The hydrogel exhibited enhanced mechanical
strength but transformed through the selective de-cross-linking by a molecular stimulus,
which significantly alters physical properties of the material such as tunable toughness
and lower critical solution temperature (LCST) behaviour. In addition, the material
displayed a controlled, triggered release.
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3PS-32 정부영
Study of Waterborne Polyurethane Adhesive according to Polyol Ratio
†

정부영, 전효원, 황지원, 천정미, 천제환 한국신발피혁연구원
폴리올레핀은 무색, 무취이며 포화된 지방족 물질로 우수한 기계적 물성을 가지며, 폴리우레탄과
같이 황변하지 않고 비용 경쟁력 등의 장점을 가지고 있다. 반면, 폴리올레핀계는 저극성으로
결정성이기 때문에 접착력이 나쁘고 다른 물질과 잘 혼합되지 않는 단점이 있다. 따라서 폴리올레핀
의 극성을 향상시키기 위해 주로 높은 독성과 환경적으로 좋지 못한 할로겐이 사용된다. 이에
본 연구에서는 폴리올레핀 폴리올의 극성을 향상시키기 위해 할로겐 대신 폴리에스터 폴리올과의
혼합으로 폴리올레핀에 극성기를 도입하여 수성형 접착제를 합성하였으며, 폴리올레핀 폴리올
함량이 물성에 미치는 영향을 접착평가, UTM, GPC, TGA, DSC 등으로 고찰하였다.

3PS-33 정성욱
Self-assembly of Triphenylamine Derivatives in Several Non-chlorinated Organic
Solvents with Additional Initiator
정성욱, 박창준, 김상율† KAIST
Recently, Self-assembly behavior of triphenylamine (TPA) derivatives in chlorinated
solvent with light has been reported. The key step of self-assembly is a generation
of cation radical in TPA moiety which can be achieved by light in chlorinated solvent
such as chloroform and dichloroethane. However, the light induced self-assembly system
in chlorinated solvent must be protected from the ambient light exposure to prevent
unwanted self-assembly and have limitation of its solvent system. Thus, finding a new
self-assembly system allows extension of the self-assembly of triphenylamine derivatives
in various organic solvents. We observed that TPA moiety could be oxidized in several
non-chlorinated solvent with additional initiator such as Cerium (IV) + Methanol co
initiator and N-bromosuccinimide (NBS). After oxidation of TPA derivatives, self-assembled
structure (nano-rod) was generated.

3PS-34 정성원
Durable Organosilicate Coatings with Antibacterial Effect
정성원, 박소현, 홍진기† 연세대학교
Organosilicate is a promising material in the field of biomedical coating due to its excellent
durability and biocompatibility. Especially, by selecting precursors and adding further
materials, can control coating wettability which involved in adhesion of various proteins,
bacteria and cells. However, superhydrophilic coatings, which have been studied in
previous papers, have drawbacks such as low mechanical properties. In this study,
we synthesized tertraethyl orthosilicate (TEOS) based organosilicate and added silica
nanoparticles to induce additional reaction. In the above process, depending on the
addition of perfluoroalkyl substances (PFAS), the solution was used in superhydrophilic
or superhydrophobic coatings. The prepared superhydrophilic and superhydrophobic
coatings endow the surfaces with anti-adhesion and excellent durability for various
medical devices. Therefore, we have laid the foundation for the development of
organosilicate-based medical coatings.

3PS-35 정세영
Synthesis of Modified Hyperbranched Solid PEO Electrolyte via Cationic Polymerization
for Li-ion Batteries
†

정세영, Santosh Kumar, 이승제, 김보람, 이재석 GIST
As the needs for highly stable electrolytes have arisen, liquid electrolytes have been
replaced by solid polymer electrolytes. PEO polymer is widely used in polymer electrolyte
due to the high chain flexibility and low Tg. And hyperbranched structures have different
properties than linear structures such as low crystallinity and low entanglement. Due
to the characteristics of hyperbranched structure, it can easily transport the Li ions.
In order to making solid polymer electrolyte, hyperbranched polymer need to hard segment
for stability of membrane because hyperbranched PEO is liquid like state. And we modified
the end groups of hyperbranched PEO to another functional groups to obtain better
ion conductivity. The molecular weight and structure of hyperbranched PEO were
measured by NMR, TEM and FT-IR. Through ionic conductivity measurement, it was
confirmed that our synthesized hyperbranched solid PEO electrolyte can be used in
Li-ion batteries.

3PS-36 정승민
비불소계, PDMS를 도입한 내화학성 코팅 수지 제조 및 물성 연구
†

performed for the quantitative analysis of the chemical composition. The degree of
sulfonation (DOS), water uptake (WU) and ion exchange capacity (IEC) of cation exchange
membranes were measured by gravimetric and titration methods. The cation exchange
membranes increased in sulfonation degree with increasing sulfonation time and
concentration of sulfonating agent.

3PS-38 정지영
Thermally Expandable Microcapsule with Core-shell Structure Using Colloidal Silica
as Pickering Emulsifier
†

정지영, 소재일, 심상은 인하대학교
Pickering emulsion is stabilized by solid particles. Core-shell structure thermally
expandable microspheres are prepared by using SPG membrane emulsification and
suspension polymerization. The copolymer shells consist of acrylonitrile (AN) and methyl
methacrylare (MMA). With aiming to prepare microcapsules having a particle size of
30-50 µm, colloidal silica and poly(vinylpyrrolidone) (PVP) were used as the inorganic
Pickering emulsifier and the organic stabilizer, respectively. Suspension polymerization
after emulsification of the SPG membrane was carried out to produce uniform particles
as compared with the suspension polymerization. In this study, thermally expandable
microspheres using the SPG membrane are synthesized with colloidal silica and
iso-octane as blowing agents. And the uniformity of the particles according to the
size of the SPG membrane was measured. Characterization is used by SEM, TGA, Coulter.

3PS-39 제갈영순
Synthesis and Electrochemical Properties of Poly( α-methyldipropargylamine)s
제갈영순†, 진성호1, 심상연2, 박종육3, 임권택4 경일대학교; 1부산대학교; 2강릉원주대학교;
3
경희대학교; 4부경대학교
The transition-metal catalyzed polymerization of acetylene and terminal and internal
alkynes yielded the linear conjugated polymer systems with the designed functionalities.
Here, the polymerization of various alkyl substituted dipropargylamine monomers were
carried out by using various transsition metal catalysts. The resulting polymer structure
was characterized by various instrumental methods such as NMR, IR, and UV-visible
spectroscopies. The electro-optical and electrochemical properties of the resulting
polymers were measured and discussed.

3PS-40 제갈영순
Synthesis and Characterization of an Ionic Polyacetylene Derivatives from the
Non-catalyst Polymerization of 2-Ethynylpyridine Using 1-(n-Bromoalkyl)Pyrroles
제갈영순†, 진성호1, 박종욱2, 임권텍3 경일대학교; 1부산대학교; 2경희대학교; 3부경대학교
The ionic conjugated polymers have unique electrical and electro-optical properties
based on the π-conjugated systems and potentials as materials for electric conductivity,
energy storage devices such as batteries, permselective membrane, solar cells, and,
light-emitting devices. Here, new ionic conjugated polymers were synthesized by the
non-catalyst polymerization of 2-ethynylpyridine using 1-(n-bromoalkyl)pyrroles in high
yields. The activated triple bond of pyridinium salt was susceptible to linear polymerization
to give the corresponding polymer. The polymer structure was characterized by various
instrumental methods such as NMR, IR, and UV-visible spectroscopies. The electrooptical and electrochemical properties of the resulting conjugated polymers according
to the different alkyl chains were measured and discussed.

3PS-41 주성빈
Synthesis and Characterization of Polyamidoamine Microsphere Hydrogel for
Enantioselective Absorption and Heavy Metal Absorption
1

†

1

주성빈, 황성연, 오동엽, 황동수 , 박제영 KRICT; POSTECH
Cyclic dipeptides, obtained by the condensation of amino acids, are abundant in nature
and often produced by food-degradation or bacteria. Polyamidoamine hydrogel was
prepared via inverse suspension polymerization using cyclic dipeptide and bisacrylamide
through Michael addition reaction. The micro-sized hydrogel particles were found to
show enantioselective absorption and ability to absorb heavy metal ion in water. Detailed
synthesis and characterization of micro particles will be discussed.

3PS-42 주찬미
Solvent Effect on Self-Assembly of Triphenylamine Derivatives

정승민, 백인규 한국신발피혁연구원
최근 사용자와 근로자 간에 작업환경에서의 안전에 대한 의식이 변화하고 있고, 우리 법제
역시 산업재해 은폐에 대해 형사처벌을 강화하는 등, 의식과 제도가 모두 산업현장에서의 안전을
강조하는 방향성을 띄는 추세이다. 이러한 동향과 맞물려 현재 산업용 보호복 시장은 연평균
4.1%에 달하는 급격한 성장률을 기록하고 있으며, 나아가 보호복을 실제로 착용하는 근로자들은
더욱 다양한 보호복에 대한 수요를 높이고 있는 상황이다. 한편 현재 시중에서 판매 중인 대부분의
보호복들은 내화학성만을 갖추고 있을 뿐, 착용감이나 발수성에 있어 만족스럽지 못한 성능을
보이고 있는 바, 기존의 제폼에 비해 착용감과 발수성을 높이면서도 내화학성을 유지하는 방향으로
실험을 진행하였다. 본 연구 내용으로 카보네이트계를 첨가 하여 내화학성 특성을 발현할수
있도록 하였고, 보호복의 착용감을 증진시키기 위하여 신장률를 향상시키는 PTMG를 7:3, 8:2,
9:1 비율로 합성한후 최적화 된 물질을 선별하여 base로 하였다. 나아가, siloxan계 화합물을
0,1,3,5,7% 씩 단계별로 첨가하여 물에 대한 저항성을 높이고 마찰에 의한 마모를 방지하였다.

주찬미, 박창준, 정성욱, 김상율† KAIST
Solvent is one of important factors to tune supramolecular structures formed by
self-assembly process. Some of triphenylamine derivatives form a gel in organic solvents.
Especially in chlorinated solvents, triphenylamine molecules having amide groups
self-assembled into nanorod-type supramolecules under irradiation of light. Previously,
we demonstrated the construction of supramolecular polymer with desired handedness
by circularly polarized light in 1,2-dichloroethane. In this study, we investigated
self-assembly of the triphenylamine molecule with amide and diacetylene groups in
various solvents, and we observed the formation of supramolecules having an interesting
macroscopic helical nanostructure in some aromatic solvents.

3PS-37 정윤서
Synthesis of Highly Durable Cation Exchange Membranes

진승원, 최주영, 송인호, 남경남, 김동민, 정찬문† 연세대학교
Polyimides (PIs) are the most useful superengineering plastics for various applications
such as aerospace, electronics, and other industries, because of their superior mechanical
properties, high glass transition temperature, excellent thermal stability, and good
chemical resistance. However, PIs are generally synthesized using organic solvents
such as N-methyl pyrrolidone (NMP), dimethylformamide (DMF) and m-cresol, which
are hazardous to environment. Therefore, synthesis of polyimides through the green

정윤서, 박은지, 장한나, 임재석, 유혜성, 김경태, 황택성† 충남대학교
In this study, highly durable cation exchange membranes were prepared by sulfonation
with various concentration of sulfonating agent and sulfonation time. Fourier-transform
infrared (FTIR) spectrum analysis was performed to confirm the structure of cation
exchange membranes, and X-ray photoelectron spectroscopy (XPS) analysis was

3PS-43 진승원
Novel Synthesis Method of Polyimide Using Water-containing Solvent Mixture
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chemistry would be attracted. We prepared polyimide powders from pyromellitic
dianhydride (PMDA), and 4,4’-oxydianiline (ODA) using water-containing solvent mixture.
The synthesized polyimide showed higher thermal decomposition temperature than
conventionally synthesized polyimide using organic solvents.

3PS-46 최원태
Enhanced Chemical Resistance and Preparation of Hybrid Colorless Polyimide Film
†

최원태, 김동우, 임권택 부경대학교
In this study, colorless polyamic acid (CPAA) was synthesized with (hexafluoroisopropylidene)
diphthalic anhydride (6FDA) and 3,3'-Diaminodiphenyl sulfone (3DDS). Crosslinking and
imidization of CPAA by cycloaliphatic epoxy-functionalized oligosiloxanes (CEOS) was
prepared by reaction of epoxy rings with carboxylic acid groups. Their properties have
been verified by FT-IR, thermogravimetric analysis (TGA), scanning probe microscopy
(SPM) and scanning electron microscopy (SEM). The chemical resistance of the hybrid
polyimide was confirmed by dropping the organic solvent on the surface of the film,
and the transparency of the film in the visible region was improved compared with
the original CPI film. The 1: 2 molar ratio of CEOS and CPAA hybrid materials showed
the highest thermal stability and chemical resistance.

3PS-47 최원태
Surface Modification of Metal Oxide Nanoparticles as Supercritical Carbon Dioxide
Solvent
최원태, 임권택† 부경대학교
최근, 금속 산화물은 코팅제 및 복합체의 충전제로 많이 사용되고 있으며 상용성을 증가시키기
위하여, 금속 산화물 표면을 커플링제와 반응시켜 특정한 작용기를 도입하는 표면 처리가 사용되고
있다. 본 연구에서는 초임계이산화탄소를 용매로 사용하여 금속 산화물 나노 파티클을 실란커플링
제로 표면 개질 하는 반응을 연구하였다. 실란커플링제로 3-(trimethoxysilyl)propylmethacrylate
(MPS), (3-Glycidoxypropyl) trimethoxysilane(GPS), (3-aminopropyl)trimethoxysilane(APS)
세 가지 종류를 사용하였다. TGA 측정 시 감소된 양은 금속 산화물의 표면 개질된 실란커플링제의
비율로 볼 수 있다. GPS로 개질된 TiO2는 24시간 반응 시 4% 감소가 가장 높게 나타나고,
GPS로 개질된 SiO2는 24시간 반응 시 30% 감소로 가장 비율이 높았으며 에폭시기가 실리카
표면의 수산기와 반응 할 수 있기 때문에 반응 시간이 길어질수록 GPS 비율이 증가하였다.

3PS-48 최호중
Preparation and Heavy Metal Ion Removal of Hyperbranched Polyamidoamine Particles
최호중, 강인아, 김상율† KAIST
Interests on polyamidoamine (PAMAM) dendrimers have been rising recent decades,
due to their high applicability in many research fields such as drug delivery, encapsulation,
and metal ion absorption. Abundant amine groups in PAMAM facilitate heavy metal
ions and gases absorption/adsorption in the polymer. However, PAMAM dendrimer
requires long, tedious and costly synthetic steps to obtain high molecular weight without
defects. In this study, we carried out a simple one-step synthesis of hyperbranched
PAMAM, which is an analogue of dendrimers, in the shape of particle from inverse
suspension polymerization. With Oil-in-Water-in-Oil (O/W/O) polymerization, we also
obtained porous PAMAM particles. Copper (II) ion absorption test revealed that the
synthesized PAMAM particles showed a high metal ion absorption capacity.

3PS-49 칼라 레디모한나이두
Acylation of Phenols, Alcohols, Thiols, Amines and Aldehydes Using Sulfonic AcidFunctionalized Hyper-crosslinked Poly(2-napthol) as an Efficient Recyclable Catalyst
†

칼라 레디모한나이두, Sirgi Reddy Sudharsan Reddy, 김 일 부산대학교
The cost-effective porous polymers have been fabricated by combining the Friedel–Crafts
alkylation of 2-napthol with crosslinking reaction in the presence of formaldehyde dimethyl
acetal. The crosslinked poly(2-napthol) reacts with chlorosulfonic acid to obtain sulfonic
acid-functionalized polymer with specific surface area of 180 m2/g. The physicochemical
properties of the hyper-crosslinked sulfonated polymer is analyzed by fourier transform
infrared spectroscopy, X-ray diffraction, thermogravimetric analysis, scanning electron
microscopy, Brunauer–Emmett–Teller analysis and X-ray photoelectron spectroscopy.
The solid acid shows good catalytic activity for the protection of phenols, alcohols,
thiols, and amines with one equivalent amount of acetic anhydride at r.t. In addition,
various aldehydes can also be converted to the corresponding gem-diacetates in good
yields using one equivalent amount of acetic anhydride.

NMP-free Crosslinked Waterborne Polyurethane-acrylic Hybrid Emulsions
하도영, 이영희1, 김한도1,† 부산대학교 유기소재합성실; 1부산대학교
Stable emulsions of waterborne polyurethane-acrlic hybrid (WBPU, soft segment content:
58.7~58.9 wt%, dimethylol propionic acid: 23.8 mol%/6.6 wt%)/n-butyl acrylate
(BA)/methyl methacrylate (MMA)/glycidyl methacrylate (GMA) (weight ratio of BA/MMA/
GMA: 4/3/3) hybrid materials containing 20 wt% of acrylic hybrid content were successfully
prepared by an emulsifier-/solvent-free prepolymer mixing process. This study examined
the effect of butene-1,4-diol/ethylene diamine molar ratio on the stability and viscosity
of the hybrid emulsions, the tensile properties/dynamic mechanical thermal properties
of hybrid film samples and the adhesive strengths of formulated adhesives for footwear
at both dry and wet states. This work was supported by the Basic Science Research
Program through the NRF funded by the Ministry of Education, Science and Technology
(NRF-2015R1D1A1A01058464).

3PS-51 하성민
Self-Assembly of PEG- b-PS Amphiphilic Block Copolymers Having Discrete,
Hydroxyl Group End-functional PEGs as a Hydrophilic Block
†

하성민, 김경택 서울대학교
Poly(ethylene glycol)s (PEGs) are non-ionic water-soluble polymers which exhibit
inertness in biological environments. PEGs are widely used as hydrophilic building blocks
to construct a variety of block copolymers that self-assemble into nanostructures in
water. The effect of the size distribution of PEGs composing the interface of nanostructures
facing biological constituents has not been studied because of their intrinsic
characteristics as synthetic polymers. We report here the synthesis of monodisperse
PEGs by adopting the iterative growth strategy starting from commercially available
tetraEG. The adopted synthetic steps such as protection, deprotection, and coupling
ensure the synthesis of PEGs having the perfectly defined molecular weight and
asymmetric end functionalities. We demonstrate these monodisperse oligoEG and PEGs
can be utilized to construct discrete block copolymers which self-assemble into
well-defined complex nanostructures having desired surface functional groups.

3PS-52 현다솜
Synthesis and Properties of Light Emitting Mesogenic Copolymers with Iridium(III)
Complex
현다솜, 최이준† 금오공과대학교
OLED는 빛을 등방적으로 발광하기 때문에 편광판을 지날 때 효율이 감소하게 되는데 이때
EML(emission layer)에서 이방성을 갖는 물질이 편광된 빛을 발생시키면 편광판을 지날 때의
효율감소를 줄일 수 있다. 최근 인광 잔기를 갖는 유기 발광 메소겐 물질은 높은 발광 효율을
가지면서 편광 방출이 가능하다고 예측되어 많은 주목을 받고 있다. 이를 위해 백금, 팔라듐,
이리듐, 금, 은 및 아연 이온을 기반으로 한 발광성 금속메소겐(metallo-mesogens)이 연구되고
있다. 본 연구에서는 이러한 맥락에서 이리듐을 갖는 인광성 구조 잔기가 주쇄에 직접적으로
결합된 공중합체를 설계하고 합성하였다. 합성한 이리듐 공중합체의 구조는 1H-NMR 및 FT-IR법
에 의해 조사하였다. 또한 공중합체의 분자량에 대한 정보를 GPC법을 통해 얻었다. 이들의
열적거동과 액정상의 특성을 DSC, POM 및 TGA를 사용하여 조사하였다. 또한 UV-vis absorption
및 PL의 편광 특성을 조사하였다.

3PS-53 황정재
Siloxane Bound Polyimides and Convenient Coating of Dielectric Film on Al-plate
Heater
황정재, 도정윤† 부산대학교
The polyimide has been widely employed in electric heating field because of excellent
dielectric strength and heat transfer efficiency, and resistance stability in high temperature.
Polyimide Film based plate heater (~100 um thickness) was composed of two external
insulator layers and metal foil layer for the electrical heat generation. Adhesive property
of polyimides on metal surface become weaken with increasing temperature from the
different thermal expansions of metal and organic polymers. The fabrication of conventional
laminate heater was supplemented by an interlayer functioning as a glue. This research
was to develop new thermal polyimides with siloxane chains covalently bound onto
a polyimide backbone for the enhanced adhesiveness. The polymer film was optimized
with the amount of introducing siloxane through thermal gravimetric analysis. Additional
polyimide analogues from thermally cured polymerization was suggested for a convenient
and fast fabrication process.

3PS-50 하도영
Effect of Butene-1,4-diol/Ethylene Diamine Molar Ratio on Properties of Emulsifier-/

기능성 고분자 ( III )
3PS-54 이승찬
Crosslinked Sulfonylimide Solid Electrolytes for Lithium Battery
이승찬, 스트라다사부 찬드라, 류태욱, 최인환, 김대호, 김환기† 건국대학교
Solvent-free UV curable electrolytes can replace liquid electrolytes due to their chemical
stability. We are aiming to make an electrolyte with a Li cation attached to a methacrylate
monomer that can do UV curing, not a polymer electrolyte substituted with Li cations.
Fluorosulfonyl isocyanate (FSO2NCO) was used to synthesize reactive FSI-type materials.
This could expect a high ionic conductivity due to electron attractor effect. A polymer
with a lithium cation has a hydrophilic group in the polymer matrix and can form a
wide channel that smoothly moves the lithium cation. In addition, a polymer electrolyte
having thermally stable properties. Isocyanate was reacted with methacrylamide and
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created a urea form which can make the structure to increase further portion of lithium
ions. We studied the fundamental analysis and electrical analysis for Li battery. FT-IR,
photo-DSC, TGA and 1H NMR spectroscopy are employed to characterize the electrolytes.

3PS-55 이승혁
무배향막 상태에서 자기조립 성질을 갖는 광반응성 액정혼합물의 배향 연구
이승혁, 왕혁식, 조민기, 송기국† 경희대학교
비반응성 액정(5CB)에 광반응성 액정(LC242)을 1% 도핑한 후 배향막이 없는 상태에서 선편광
자외선을 노광하여 액정의 배향을 유도하였다. 기존의 PVCN을 이용한 5CB 액정셀과의 배향특성
차이를 2227 cm-1 특성피크로 FTIR 분광실험을 하여 비교분석하였다. 각 액정셀의 광학적
이방성을 확인하기 위해 편광현미경과 위상차 측정 장비를 사용하였고, 배향상태를 비교하기
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위하여 IR source의 penetration depth를 조절하여 조사하였다. PVCN의 경우 액정의 전체적인
배향력은 강했지만 배향막과의 거리에 따라 배향이 불균일하였다. 5CB/LC242 액정혼합물을
이용한 셀은 LC242가 선편광 자외선을 받아 광학적 이방성을 가지는 polymer network를
액정셀 내부 전체에 형성하고 π-π interaction에 의하여 배향이 유도되기 때문에 액정셀 내부
전체가 고르게 배향되었다.

3PS-56 이승훈
Synthesis of Polyimide Containing Ladder-like Poly(phenyl- co-glycidoxypropyl)
silsesquioxane with Different Ratio of Organic Group
이승훈, 임정혁, 김경민† 한국교통대학교
Nowadays, aromatic polyimides (PIs) have received wide attention due to their outstanding
characteristics such as good thermal stability, excellent mechanical properties, and
dielectric property in the field of high performance polymer. Also much research effort
has been devoted to developing performance to make it better using hybridization
technology. Ladder-like silsesquioxane (LPS) belongs to the hybrid material which have
comprised double-strand structure of Si-O-Si units synthesized by the simple sol-gel
process under nitrogen. In this study, 4,4'-oxydianiline (ODA) and 4,4'-(hexafluoroisopropylidene)
diphthalic anhydride (6FDA) were initially reacted to make poly(amic acid). And then,
poly(amic acid) was reacted with LPS with different ratio of organic group. Characteristics
of PI containing LPS were analyzed by various analytical tools. This was supported
by Korea National University of Transportation in 2018.

3PS-57 이예나
A PVA Film-based Fluorescent Sensor for HCl and NH 3 Gas Dection
이예나, 조은비, 이택승† 충남대학교
2,5-Dihydroxyterephthalic acid (DHT), a blue emissive solid, is protonated with a strong
base to form a yellow emissive organic salt having potassium ions (DHT-K) as counter
ions. Because fluorescence depends on whether the hydrogens in the hydroxyl groups
of the compound have deprotonated or not, the fluorescence was changed in response
to acid and basic gases. Herein, DHA-K coated with PVA on a glass slide was prepared
and used as a solid state sensor for HCl and NH3 gas detection. The PVA film-based
sensor was protonated by HCl gas, the maximum emission wavelength shifted from
537 nm to 465 nm, and when the NH3 gas was alternately exposed, it returned to its
original wavelength. In addition, fluorescence changes occur repeatedly when exposed
to HCl and NH3 gases alternatively. Therefore PVA film-based sensor can be used
as reusable sensor for HCl and NH3 gases.

3PS-58 이요셉
An Anti-overturn Janus Sponge with Excellent Floating Stability for Simultaneous
Pollutant Remediation and Oil/Water Separation

98.2% after NIR irradiation (2 W/cm2, 1 min). The liposomes showed high intracellular
uptake into MSCs without cytotoxicity and stayed safe up to 72 hr without drug release
from liposome. Additionally, MSCs containing liposomal DOX efficiently migrated in the
tumor microenvironment by tumor tropism mechanism. Taken together, this MSCs-based
cellular delivery system has potential for targeted tumor therapy with high therapeutic
efficacy and low systemic toxicity.

3PS-61 이재서
Vascularization of EC Co-cultured Micro Liver Tissue and Comparison of Hepatic
Function
†

이재서, 김수현 , 박도연 한국과학기술연구원
Numbers of studies about 3D in vitro cell culture have been introduced due to the
enhanced viability and cellular functions. Also, co-culture of different type of cells
is demonstrated to be effective for realization of much more in vivo like microenvironments
for cells. However, till now, there is a remaining limitation of 3D cell culture that it
is impossible to make vascularized tissues, so the in vitro tissues cannot exchange
nutrients and metabolites through vessels just as in vivo state. Here, we made co-cultured
spheroid of hepatocyte and different types of endothelial cells in 10:1 ratio and
re-suspended the spheroids in collagen gel for making sprouting vessels in micro-scale
tissues. We compared hepatic function of each group in vitro, and implanted the micro
tissues in subcutaneous area of nude mice after 50% hepatectomy to figure out the
rapid engraftment of implanted tissue and the possibility to be used as implantable
liver tissue during liver regeneration.

3PS-62 이재익
Fabrication of Hybrid DGEBA/PEGDMA Epoxy Contaning Interpenetrating Polymer
Network (IPN) with Enhanced Toughness
이재익, 임정혁, 김경민† 한국교통대학교
Epoxy was one of the most widely used thermosetting resins due to outstanding
mechanical, dielectric, and adhesive properties. However, epoxy has inherent brittleness
and low impact strength. To solve above problems, many investigations have been
paid to enhance the toughness of epoxy such as the blending of rubber, core-shell
and IPN method. IPN method can improve the toughness without phase separation and
decreased mechanical properties. Poly(ethylene glycol) is frequently used for IPN
formation with epoxy because it is easy to have physically bonding with epoxy for
impact dispersion. In this study, a flexible prepolymer was synthesized via thiol-ene
reaction of poly(ethylene glycol)dimethacrylate (PEGDMA) and POSS-SH. Polyhedral
oligomeric silsesquioxane (POSS) which is one of the organic-inorganic hybrid materials
has excellent thermal stability and mechanical properties. After then, Diglycidyl ether
bisphenol A (DGEBA) was mixed with various ratios of prepolymer using curing agent.

†

이요셉, 최원산 한밭대학교
Harsh marine conditions such as high waves and winds prevent effective oil/water
separation and reduce the level of separation performance that is obtained in the
laboratory. For real applications of marine pollution remediation, an anti-overturn Janus
sponge (AJS) that partially floats/is partially submerged on/under water was prepared.
The Janus characteristic originates from the cooperative effect of the hydrophilic part
absorbing water and the hydrophobic part generating buoyancy. The AJS showed
excellent floating stability under high waves and winds. The AJS also exhibited high
adsorption of aqueous pollutants during oil/water separation, stably remained at the
oil/water and water/oil interfaces in three liquid multiphases and removed aqueous
pollutants at each interface. Additionally, a pant-like structure that was divided into
two branches could successively separate three liquid multiphases (light oil/water/heavy
oil) and quickly purify contaminated water during the separation.

3PS-59 이용표
Synthesis of Bridged Polysilsesquioxane (BPS) Nanoparticles Coated with Adhesive
Material
이용표, 임정혁, 김경민† 한국교통대학교
Bridged polysilsesquioxane (BPS) nanoparticles with organic-inorganic structure were
synthesized by sol-gel process. BPS silane monomer has oligomeric bridging group
which is urethane linkage synthesized through urethane reaction of isocyanate and
OH group. Urethane-based organic polymers have excellent biocompatibility, thermal
stability, durability, elasticity, and high biodegradability. In this work, self-polymerized
dopamine that can briefly reacts onto the surface of various materials coated on BPS
nanoparticles for glues. Also, the silane with epoxide group is easily functionalized
with trialkoxysilyl group of BPS nanoparticles via hydrolysis reaction. Thermal properties
of adhesive material coated BPS nanoparticles can be increased by self-polymerization
or crosslinking reaction. Properties of adhesive coated BPS nanoparticles were
characterized NMR, SEM, TGA and various instruments.

3PS-60 이재명
Mesenchymal Stem Cells as Potential Cellular Carrier for Delivery of Liposomal
Doxorubicin to Tumor Microenvironment
†

이재명, 원지은, 위태인, 박영민, 한희동 건국대학교
Mesenchymal stem cells (MSCs) can serve as potent carriers to deliver drug-loaded
liposomes to tumor microenvironment. Therefore, we designed MSC containing liposomes
as cellular carrier system to increase delivery efficiency of doxorubicin (DOX) to tumor
microenvironment. At first, we prepared CO2 generated liposome encapsulating DOX.
The liposomes were 133 ± 5 nm in size and surface charge was -70 mV, respectively.
The loading efficiency of DOX was up to 20%. Release of DOX from liposomes was

3PS-63 이정기
Fabrication of Janus Particles and Sensing System
†

이정기, 김승현 인하대학교
Janus particles are compartmentalized colloids with two sides of different chemistry
or polarity. They are unique among the nano/micro objects because they provide
asymmetry and can thus impart drastically different chemical or physical properties
and directionality within a single particle. 10,12-pentacosadiynoic acid (PCDA) can make
liposome using self-assembly in solution and crosslinked liposome using UV to produce
spherical particles. The particles are made to emit a specific color (blue color). When
these particles are exposed to external stimuli, the color changes and these properties
can be used as sensors. In order to impart self-propelling to the PCDA particles, a
method of Pt sputtering is used to coat the hemispherical particles. The characteristics
and motion of Janus particles were examined and traced by OM and HR-SEM. Especially,
the effects of structural parameters on the motion were systematically investigated.

3PS-64 이정훈
Fabrication of Stable Silicon Anode by an Effective Connection Between Polymer
Electrolyte and Polymer Binder
이정훈, 조미숙, Chalathorn Chanthad, 이영관† 성균관대학교 화학공학부
Silicon is next to the lithium metal in terms of high-capacity anode and its operating
potential range is low enough for practical battery operation conditions. However, the
intrinsic volume change of silicon during charging and discharging leads to Si particle
pulverization resulting in the loss of electrical contacts, which limit its commercial
application. To alleviate volume change, polymer electrolyte and polymer binder in
Si anode were connected by a thermal crosslinking. The reaction of diamino-poly
(propylene oxide) (DPPO) and poly(ethylene glycol) diglycidyl ether (PEGDE) for the
formation of the polymer electrolyte and the interaction between the amine of DPPO
and the COOH of poly(acrylic acid) (PAA) binder were simultaneously performed by
a heat treatment. The effective connection provided the cohesion between the silicon
particles, and then Si particles pulverization was reduced. The unique connection show
higher capacity and capacity retention upon cycling.

3PS-65 이정훈
Mesoporous Silica Nanocarriers for Triggered Drug Release by Hypoxic NQO1
이정훈, 오은택, 윤해리, 김찬우, 한예지, 송재훈, 장현일, 박헌주, 김철희† 인하대학교
본 연구에서는 hypoxia 조건에서 NQO1(NAD(P)H:quinone oxidoreductase)에 의해 분해될
수 있는 azobenzene linker를 이용하여 cyclodextrin(CD) gatekeeper를 표면에 도입한 다공성
실리카 nanocontainer(Si-Azo-CD-PEG)를 제조하였다. Si-Azo-CD-PEG는 외부자극이 없
는 경우 봉입된 약물을 장시간 방출하지 않으며, hypoxia 조건에서 NQO1에 의해 azobenzene
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linker가 aniline으로 환원되고 CD가 제거되어 약물을 방출하였다. Si-Azo-CD-PEG를 A549
cell과 NQO1이 발현된 MDA-MB-231 cell이 xenograft된 mouse에 처리했을 때 약물의 선택적
방출을 통해 암세포사멸이 일어나며, NQO1이 발현되지 않는 암세포나 normoxic 조건에 있는
세포에서는 약물의 방출이 억제되었다. 따라서, hypoxic NQO1에 의해 분해될 수 있는
azobenzene derivative가 도입된 Si-Azo-CD-PEG를 이용하여 hypoxic 암세포를 선택적으로
타겟팅하여 치료할 수 있다는 것을 확인하였다.

3PS-66 이주현
Voltage Modulation in Triboelectric Generator with Ion Gel and Self-Powered
Electrochemiluminescence
†

이주현, 정운룡, 김진곤 POSTECH
The triboelectric energy generator (TEG) has been investigated during the last decade
in terms of power improvement, however, its voltage is too high to be used directly
as a power source. Although there was an effort to adjust the voltage by circuit design,
the irregular stimulations on the TEG make it difficult to process only by the circuit.
Here, we propose a simple approach to change the spike-like voltage to square-like
profiles forming suitable voltage by connecting the TEG unit to an electrochemical ion-gel
capacitor. The ion gel capacitor has a great advantage over the conventional capacitors
because of easy control of capacitance by connecting multiple capacitors through printing
them in a predesigned manner. The voltage profile of the TEG-ion gel system was
modulated by contact frequency, contact area of the ion gel, type of ions, reduction/
oxidation reaction, and connection type. We successfully demonstrated the light emission
of printed electrochemiluminescence patterns.

3PS-67 이준범
Synthesis of the Universal Antifouling Surface Modification Bearing Carboxybetaine
Moiety
이준범, 서지훈† 고려대학교
The flip-flop property of the amphiphilic polymer surfaces is especially useful to present
ideal antifouling properties to materials by converting their hydrophobic surface to
hydrophilic one when immersed in aqueous medium. We synthesized copolymers
composed of zwitterionic carboxybetaine monomers and hydrophobic trimethylsiloxy
groups as the amphiphilic copolymer and characterized the flip-flop properties and
the antifouling abilities of the copolymer against hydrophilic and hydrophobic foulants.
In addition, we investigated the antifouling properties of the zwitterionic flip-flop copolymer
for the biological foulants. As a result, a significant decrease in cell adhesion was
also observed, indicating that the surface modification by the zwitterionic flip-flop
copolymer could be a universal antifouling technique in various environments such
as ambient, aqueous, and biological environments.

3PS-68 이준행
Self-Healing Behavior of Zwitterionic Supramolecular Polymer Network
이준행, 임새영, 정성훈, 유영준, 성현아, 정재우† 숭실대학교
Self-healing materials based on supramolecular forces such as ionic interactions,
hydrogen bonding and π-π stackings are able to heal structural damage and restore
material’s performance against damage. In particular, zwitterionic polymers which contain
both anionic and cationic groups are capable of driving the physical cross-linking
and the reversible network system by ionic interaction. In this study, we prepare the
supramolecular network consisted of zwitterion ends functionalized nonlinear polymer
and investigate the self-healing performance of the supramolecular network by
mechanical and rheological analysis using UTM, DMA and rheometer.

3PS-69 이지영
Reactive Oxygen Species Responsive Pheophorbide A-Glycol Chitosan Nanoparticles
for Photodynamic Cancer Therapy
1

†

1

이지영, Uthaman Saji, 김유경, 박인규 , 허강무 충남대학교; 전남대학교
We have designed amphiphilic reactive oxygen species (ROS) responsive nano-carrier
for photodynamic therapy (PDT) by conjugating glycol chitosan and pheophorbide A
with ROS responsive thioketal linker (GC-TK-PheoA). In aqueous solution, the amphiphilic
GC-TK-PheoA bioconjugates self-aggregated to form core-shell structured nanoparticles
through the hydrophobic interaction of PheoA. The resulting GC-TK-PheoA nanoparticles
possess good colloidal stability. The photoactivity of GC-TK-PheoA nanoparticles was
greatly suppressed in an aqueous environment by the self-quenching effect, which
enabled the GC-TK-PheoA nanoparticles to remain photo-inactive and in a quenched
state. However, the nanoparticular structure instantaneously dissociated in the presence
of ROS, causing an efficient dequenching process. These results suggest that
GC-TK-PheoA nanoparticles have good potential as a smart PDT nanoparticular system
for anti-cancer therapy.

3PS-70 이지은
Fabrication of PVP Hydrogel-Coated Polymer Microfibers via Electron Beam Irradiation
†

이지은, 김경민, 임정혁 한국교통대학교
Polyvinylpyrrolidone (PVP) is a synthetic water-soluble polymer that is widely used
as a binder and an adhesive in many industrial applications. In this work, we present
how to form a thin layer of PVP on the surface of polymer microfibers and initiate
cross-linking reaction for the coated film through electron beam irradiation. Since
polypropylene (PP) and polyethylene terephthalate (PET) microfibers used here showed
hydrophobic properties on the surface, they were first subjected to plasma treatment
under the O2 and N2 gas based atmospheric pressure plasma process. The plasma
treated PP, PET microfibers with hydrophilic surfaces were immersed in PVP aqueous
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solution of 1 wt%, 2 wt%, 3 wt% concentration for 10 minutes, dried for one day, and
irradiated by electron beam at 25KGy dose to convert PVP coated layer into a cross-linked
hydrogel. We have successfully fabricated PVP hydrogel-coated microfibers, and their
chemical and adhesive properties were analyzed by SEM, microscope, FT-IR.

3PS-71 이지현
Preparation and Characterization of Acrylic acid Superabsorbent Polymer using
Inverse Miniemulsion Polymerization
이지현, 김민관, 김한도† 경북대학교
In this study, a sub-micro acrylic acid superabsorbent polymer (SAP) was prepared
by using inverse miniemulsion polymerization for the existing micro superabsorbent
polymer. The effect of varying the degree of neutralization of acrylic acid, crosslinking
agent, dispersant, initiator, monomer/surfactant ratio, on absorption capacities was
investigated. The superabsorbent polymers were evaluated for their free absorption
capacities in distilled water, saline (0.9% NaCl), and also absorption under load (AUL).
The surface morphology was examined by FE-SEM and the mean particle diameter
and its distribution were assessed by using electrophoretic light scattering
spectrophotometer. Acknowledgements. This material was based upon work supported
by the Ministry of Trade, Industry & Energy (MOTIE, Korea) under Industrial Technology
Innovation Program (Grant No. 10048877).

3PS-72 이창록
Antifouling Behavior of Poly(dimethylsiloxane)- block-Polyurethane- block-Poly
(dimethylsiloxane) Triblock Copolymer
이창록, 조중현, 조남주† 부산대학교
Recently the polar regions are getting a lot of attention, because many countries are
interested in the resource development and carving out north pole route. So the demand
for polar ship is gradually increasing. However the study on antifouling paint both with
good fouling release property and mechanical property applicable to polar ship is not
enough yet. Antifouling paint has been developed to prevent the adhesion of fouling
organisms. One of the effective ways for antifouling is to coat the immersed surface
with paints having fouling release property. In this study, poly(dimethylsiloxane)
(PDMS)-block-polyurethane (PU)-block-poly(dimethylsiloxane) triblock copolymers
were synthesized as an antifouling paint resin applicable to polar ship by addition
polymerization. In result, PDMS-b-PU-b-PDMS triblock copolymers were successfully
synthesized and they showed the proper fouling release property and mechanical property
as the antifouling paint resin.

3PS-74 이현정
PEG-PCL-PEG Triblock Copolymer Thermogel as an Injectable and Biodegradable
Polymeric Material
이현정, 박소희, 박민희, 정병문† 이화여자대학교
Thermogel is a hydrogel which changes its phase sol to gel when temperature increases.
Unlike most polymer solutions which undergo gel-sol transition, thermogel has reversible
phase transition and that can be applied as an injectable formulation which makes
it possible having non-invasive in situ implantation without surgery. Due to its unique
property, thermogel has many potentials to be applied to various ways in biomedical
fields such as drug delivery system, injectable tissue engineering, 3D cell culture scaffold.
Synthesized by ring-opening polymerization, PEG-PCL-PEG triblock copolymer is
investigated. PEG-PCL-PEG triblock copolymer is a thermogel which can transform
its phase sol-gel around body temperature at 33 wt% concentration. Not only
PEG-PCL-PEG triblock copolymer has features of thermogel but also has biodegradable
and biocompatible properties. It is shown that PEG-PCL-PEG triblock copolymer has
potentials to be applied as a biomedical material.

3PS-75 임광섭
PVDF-silica 혼합물의 열유도상분리를 통한 다공성 분리막 제조 및 특성평가
임광섭, 이정우1, 남상용† 경상대학교; 1퓨어엔비텍
본 연구는 수처리 분리막에 제조하기 위하여 열유도 상분리법(thermally induced phase
separation, TIPS)을 이용하여 분리막을 제조하였으며, 기계적 물성과 내화학성이 우수한
poly(vinylidene fluoride)(PVDF)와 희석제를 고분자의 분산을 도와주는 무기염 소재인 실리카를
이용하여 제조하였다. 희석제는 dioctyl phthalate(DOP), dibutyl phthalate(DBP)를 사용하였으
며, PVDF와 silica의 비율에 따라 제조되는 분리막의 기공조건을 확인하기 위해 결정화 온도,
흐림점, SEM 이미지 등을 관찰하였다. 이를 통해 실리카의 함량이 증가할수록 결정화 온도와
흐림점이 증가하였음을 확인하였고, 최종적으로 상평형도 작도를 통하여 다공성 분리막을 제조하
기 위한 분리막의 제조 조건을 확인하였다.

3PS-76 임권택
Injectable Hydrogel Poly(styrene- alt-maleic anhydride)-Based for Controlled Drug
Delivery
†

임권택 , Daru Seto Bagus Anugrah, K. Ramesh, 박 찬, 최원태 부경대학교
A novel new fast gelling hydrogel composed of copolymer Poly(styrene-alt-maleic
anhydride) (PSMA) and poly(ethylene glycol) (PEG) with Inverse Electron Demand
Deis-Alder (IEDDA) click reaction between tetrazines and norbornenes. The PSMA were
subsequently functionalized with 3-(p-benzylamino)-1.2.4.5-tetrazine. The tetrazine
groups, were reacted with dinorbonene chain-end functional polyethylene glycol as
a cross-linking agent with IEDDA click reaction to produce a hydrogel. All the precursor
materials were characterized by FT-IR, GPC, and 1H-NMR. The resulting hydrogel
formation within several minutes and the storage modulus (G’) value of hydrogels was
in range 0.3-1.7 kPa. The precursors exhibited practically no depressing effect on the
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normal HEK293 cell growth while the DOX·HCl-loaded hydrogel presented significant
anticancer activity towards HeLa cells, which makes this biocompatible hydrogel potential
for controlled drug release.

3PS-77 임권택
Preparation of Supramolecular Polymeric Micelles via Host-guest Interaction
임권택†, Kalyan Ramesh, Daru Seto Bagus Anugrah, 홍성수, 이근대 부경대학교
We have synthesized pseudo-block copolymer from β-cyclodextrin terminated
poly(N-acryloylmorpholine) (PNAM) and adamantine (AD)-terminated linear poly(DLlactide), through host-guest interaction between β-cyclodextrin and adamantine groups.
1
The synthesized polymers were characterized by H NMR, GPC, and FTIR. The critical
micellar concentration (cmc) of this pseudo-block copolymer was determined by
fluorescence spectroscopy using pyrene as a probe. Formation of the supramolecular
micellar nanoparticles were confirmed by means of DLS and TEM. A hydrophobic drug,
Doxorubicin was chosen as a model drug to study the potential application of this
pseudo-block copolymer in controlled drug release. The results indicated that the release
rate of Doxorubicin-loaded micelles at pH 6.4 was faster than that at pH 7.4.

3PS-78 임석인
Topochemical Polymerization of Diacetylene Monomers and Its Physical Gelation
Property
임석인, 정광운† 전북대학교
We newly designed and synthesized two kinds of dumbbell-shaped diacetylene liquid
crystal (LC) monomers with dicarboxylic acid moiety at the center. These monomers
have chemically connected tails, such as hydrophobic alkyl chains (abbreviated as
AT3DA) and amphiphilic biphenyl mesogens (abbreviated as BP3DA). Dumbbell-shaped
diacetylene monomers were characterized using differential scanning calorimetry DSC,
POM, and FT-IR. For AT3DA, it is suitable for the topochemical reaction because of
the lateral close packing between diacetylene groups. Since AT3DA formed the fibrous
structure in toluene via hydrogen bonding, consequent photopolymerization stabilized
the physical gel state via the covalently connected poly diacetylene network. Moreover,
the AT3DA gel was readily changed from the reddish gel state to the orange sol state
when the polymerized AT3DA gel was heated. This work was supported by the BK21
Plus, the BRL 2015042417, and Mid-Career Researcher Program (2016R1A2B2011041).

3PS-79 임원빈
Synthesis of 3D Printing Materials According to Viscosity, Molecular Weight and
Ultraviolet Curing Time of Polymer Material
임원빈, 허필호†, 배지홍, 강경석, 지찬혁, 정효진, 김병주 부산대학교
The intrinsic viscosity of the photo-curable monomer and polymer is measured to target
the molecular weight of the material. The photo-curing polymer is produced through
physical or chemical reaction, and the curing time and physical properties of the material
are adjusted according to the purpose. It can be controlled the ratio of the photo initiator
and urethane. For example, Thermoplastic polyurethane (TPU) series based on
poly(tetramethylene glycol) (PTMG1000) as a polyol and methylene diphenyl diisocyanate
(MDI) as a isocyanate were synthesized as a function of molecular weight formulation.
After that, it is photo-cured by attaching acrylate, and it is designed by applying UV
through hydrogel type 3D printing.

3PS-80 임한휘
Fabrication of Inorganic-Polymer Hybrid for Electrical Adhesion Devices
임한휘, 김백진1,† 연세대학교; 1한국생산기술연구원
When a high voltage is applied to the interdigitated electrode pattern, an electric field
is formed causing partial polarization on the surface of the polymer thin film. This
phenomena causes polarization of target’s surface to be grasped referred to as an
electrical adhesion force. In order to improve the electrical adhesion, it is necessary
to improve the dielectric constant, close gap between the electrode patterns and the
surface condition. In this study, we aimed to obtain high dielectric constant by dispersing
inorganic particles with high dielectric constant in stretchable polymer. Inorganic particles
with nano-sized tend to aggregate due to their high surface area, which may result
in a lower dielectric constant. In order to overcome this, optimization of dispersion
was carried out by applying dispersion method according to viscosity. Finally, we
succeeded in lifting an object by making a gripper with electrical adhesion film.

3PS-81 장도협
NIR-responsive Anatase TiO 2 Coated Gold Nanobipyramids for Cancer Therapy
†

장도협, 김세훈 한국과학기술연구원
Phototherapy, such as photothermal therapy (PTT) and photodynamic therapy (PDT)
has outstanding potential in cancer treatment due to their tremendous therapeutic effects
otherwise minimizing normal tissue damages. In this context, titanium dioxide (TiO2)based materials, extensively investigated as photocatalysts due to their high-efficiency,
cost effectiveness, non-toxicity, and photostability, have been suggested for reactive
oxygen species (ROS) generator. However the wide band gap of TiO2 (3.2 eV) has
remained a barrier in in vivo phototherapy because only NIR laser penetrate the tisue.
In this work we propose a sidestep in the intrinsic limitation of conventional TiO2 by
exploring the surface plasmon resonance (SPR) effect of rationally designed anatase
TiO2-coated gold nanobipyramids. it has great potential for phototherapy.

3PS-82 장석우
Incorporation of Nanoparticles in Diblock Copolymer Micelles for Functionalized
Supracolloidal Chains

장석우, 김경태, 전종혁, 손병혁† 서울대학교
We recently demonstrated plasmonic supracolloidal chains by synthesizing gold and
silver nanoparticles in the cores of diblock copolymer micelles. From spherical micelles
having nanoparticles, we induced patchy micelles and assembled them into supracolloidal
chains by adjusting the solvent polarity. In addition, by incorporation of preformed quantum
dots in diblock copolymer micelles, fluorescent supracolloidal chains were achieved
with the same protocol of patch and chain formation. In this presentation, we first
synthesized magnetic nanoparticles such as cobalt and iron oxide for the purpose of
magnetic supracolloidal chains. By the thermal decomposition method, nanoparticles
with a narrow size distribution were obtained. Then, we incorporated these nanoparticles
into the cores of diblock copolymer micelles in order to produce patchy micelles and
their supracolloidal chains with nanoparticles.

3PS-83 전상열
Transparent Glass Cloth Reinforced Hybrid Polymer Film for Flexible Substrate
전상열, 조남주1,†, 박새미 부산대학교; 1부산대학교 고분자공학과
As a part of flexible display, the great attention has been focused on a flexible substrate
because it is a key element to determine the processibility and reliability of flexible
display. Glass cloth reinforced polymer (GCRP) hybrid composite films for flexible displays
can be strongly recommended. To improve thermal property, glass cloth reinforcement
and organic-inorganic hybrid epoxy polymer with excellent heat resistance and chemical
stability resulted from the siloxane bond were prepared in a variety of mixing ratios
to obtain the excellent optical property of GCRP composite film. GCRP films using different
type of low refractive resin and reactive diluent were prepared and compared their
optical and thermal properties. In order to compensate for low mechanical strength
and light transmittance, which is a disadvantage of GCRP film, two kinds of low refractive
resin such as glycidyl polyhedral oligomeric silsesquioxane (POSS) and alicyclic silicone
X-40- 2670 were introduced.

3PS-84 전성우
Highly Efficient Ionizing Materials Base on Tungsten Filaments Decorated with Metal
Oxides
전성우, 김란희1, 박승규1, 정주형1, 이수현1, 한완규1, 이광섭1,† 한남대학교 신소재공학과; 1한남
대학교
Ionizer for elimination of static electricity is a key component in the assembly for production
of Organic light-emitting diode, Liquid crystal display, quantum display and other
semiconductor-based products. As the output of displays and semiconductors has
increased, demand for removing static electricity from the inside of high vacuum chamber
has been increased. Here we describe the development of chemical treatments for
tungsten coils to improve thermionic emissions that reduce static electricity. To solve
this problem. oxide cathodes are prepared by introducing metal chlorides of two different
metals (Gd, Eu) into the typical metal oxides (Ca-Sr-Ba) emitters. The activation of
metal salts to the metal oxides was achieved by the finely programmed calcination
process under high vacuum and inert atmosphere. We found that a sample containing
an added less than 10 mole% of Gd to the mother suspension showed the two times
higher than that of the control group.

3PS-85 전성익
Surface Modification of Polymeric Microbeads with Sulfonamide Derivatives for Water
Softening Application
†

전성익, 안철희 Research Institute of Advanced Materials (RIAM), Department of
Materials Science and Engineering, College of Engineering, Seoul National
University
Water softening is an important procedure since ions cause significant problems with
maintenance of equipments or facilities. In this research, sulfonamide-derived cation
capturing system is suggested as an alternative to relieve the limitation of commercialized
system. Sulfonamide derivatives show a sharp transition from charged to uncharged
form at certain pH, which alleviates the condition of regeneration. Moreover, chemical
modification of sulfonamide had been fully established so that ion selectivity can be
easily modulated by introducing various sulfonamide derivatives. Four types of
sulfonamide derivatives were selected as candidates in our research and introduced
on the surface of polystyrene microbeads. The surface modification was confirmed
by FT-IR analysis, and their calcium ion capturing capacities were verified. Finally,
the most regenerative type of sulfonamide in the moderate acidic condition was determined.

3PS-86 정미진
Preparation and Characterization of Carboxylic β-Cyclodextrin with Vitamin E/C
정미진, 송인준, 정일두† 부산대학교
Vitamin C, also known as L-Ascorbic acid (AA) is one of the interesting and well-known
acids in nature which has bioactivity and anti-oxidation property. Also, vitamin E is
a group of eight compounds that includes four tocopherols and four tocotrienols. Among
all tocopherol isoform, α–tocopherol (α-TO) has the highest antioxidant and biological
activity and can be used in cosmetic, pharmaceutical, and food industry. However
AA and α-TO are readily oxidized by light, air, oxidizing agents or heat, resulting in
the reduction of their antioxidant value. Cyclodextrin (CD) can enhance the solubility
and chemical stability of compounds in aqueous solution and finally increase the
bioavailability. The oxidized β-CD, carboxylic-β-CD was synthesized from TEMPO,
NaBr, NaClO4. C-β-CD-AA and its conjugation with vitamins were synthesized from
C-β-CD with ascorbic acid or α–tocopherol by using DCC and DMAP in DMSO and
characterized by FT-IR, 1H-NMR, 13C-NMR spectroscopies.
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3PS-87 정미진
Modified β-Cyclodextrins With L-Ascorbic Acid For Skin Whitening Agent
정미진, 송인준, 정일두† 부산대학교
L-Ascorbic acid (AA) is one of the interesting and well-known acids in nature which
can be used in cosmetic, pharmaceutical, and food industry due to its bioactivity and
anti-oxidation property. But the bioavailability of AA decreases with time because it
is spontaneously oxidized in the presence of oxygen. Cyclodextrin (CD) which has
hydrophobic inside and hydrophilic outside, can encapsulate various organic/inorganic
molecules to form the inclusion complex with hydrophobic compounds. Thus they can
enhance the solubility and chemical stability of such compounds in aqueous solution
and finally increase the bioavailability. This study aimed to prepare the novel skin whitening
agent including CD, which has better properties in skin permeation, whitening efficiency
and duration time than the existing product. AA was covalently bonded to β-CD using
succinic anhydride (SAH). β-CD-SAH-Vitamin C was synthesized by using EDC as
a catalyst and characterized through FT-IR, 1H NMR, 13C NMR.

3PS-88 정민교
Using Phase Separated Color-Less Polyimide Films for external light extraction organic
light-emitting diodes
정민교, T.K Trang Tu, 박한은, 임권택† 부경대학교
This research reports a simple and low-cost method for applying the binary polymer
blend of phase separated films on OLEDs to enhance quantum efficiency. The binary
polymer were prepared with color-less polyimide (PI) and polyamic acid (PAA) precursor.
The precursor PAA has quite different surface energy from PI by carboxylic acid and
amide groups in the backbone chain. These surface energy differences could promote
phase separation while the binary blend solution became unstable stage. Furthermore,
after thermal imidization of PAA, the phase separated structure was maintained owing
to the high glass transition temperature of PI. The various phase separated PI films
was attached to glass substrate of OLEDs to evaluate their performance. This efficiency
enhancement method is suitable for replacing existing microlens arrays and easily applied
to flexible display devices.

3PS-89 정민교
Anti-reflection Coating for Enhancing Light Out-coupling in Organic Light-emitting
Diodes Devices
†

정민교, Trang T.K Tu, 임권택 , 홍성수, 박 찬 부경대학교
This research reported novel polyurethanes which are used as an ani-reflection thin
layer for light extraction within transparent electrode in organic light-emitting diodes
(OLEDs). The polyurethanes are the phenoxy-based carbazole derivates prepared by
step-growth polymerization. Polyurethane films with the thickness of λ/4 and λ/4n,
and the refractive index of ηPU = (ηPU x ηPU)1/2 were spin-coated on a glass substrate
of OLEDs. Their surficial characteries were verified by scanning probe microscopy (SPM),
field emission scanning electron microscopy (FE-SEM). And the reflectance index was
checked by Spectrophotometers. The obtained results were very satisfactory for using
them as anti-reflection coating (ARC) in OLEDs.

정우진, 전경국1, 김종현1, 김태일2,† 성균관대학교; 1아주대학교 응용화학생명공학과; 2성균관
대학교 화학공학부
Randomly bended nanopillar structure with high aspect ratio has wide applications,
such as, anti-fogging, anti-reflecting, super-hydrophobicity, etc. Despite of the wide
applications, there are still limited fabrication processes suffering from large-area
fabrication. We present a new fabrication process for the structure with controllable
bending degree by irradiation of flood electron beam under ambient pressure. Under
irradiation of flood electron beam causes radiolysis reaction of UV curable polyurethane
acrylate (PUA) producing CO2 outgas. It causes their bending and shrinking. Also, Monte
Carlo Simulation shows that electrons traveling through the air undergo severe scattering.
Therefore, nanopillars fabricated with PUA are bended in random direction. Controllability
of bending degree is achieved by controlling of irradiation time. In sum, Irradiation
of flood electron beam shows promising results having capability of large-area fabrication
of randomly bended nanopillars.

3PS-93 정창욱
Preparation of Carboxymethyl Cellulose-derived Carbon Monoliths as Anode
Materials for Lithium-ion Batteries
†

정창욱, 이병민, 최재학 충남대학교
In this study, porous carbon monoliths were prepared from carboxymethyl cellulose
(CMC) as anode materials for lithium-ion battery (LIB). Porous CMC monoliths prepared
by ice-templating method were carbonized at 1000 ℃ under inert atmosphere. The
resulting carbon monoliths were characterized in terms of their physico-chemical
properties and electrochemical performances. The electrochemical behaviors of the
prepared carbon monoliths in a coin cell type LIB showed a high gravimetric capacity
and good cycling life. Therefore, CMC-derived porous carbon monoliths prepared in
this study can be used as anode materials of LIB.

3PS-94 정형섭
Comparative Study on α-, β-chitin Nanocrystals and Deacetylation; Effect of
Mechanical Properties on Methylcellulose Hydrogel
정형섭, 박원호† 충남대학교
키틴은 갑각류의 껍질에 존재하는 고결정성의 천연고분자이며 생체적합성, 생분해성 및 상처치유
효과를 가지며, 결정형태에 따라 α, β로 분류된다. 새우나 게의 껍질에 존재하는 키틴은 α-구조로
되어 있으며 이로부터 추출되는 나노결정은 높은 종횡비의 침상 형태를 가져 nanowhisker라
불린다. 오징어(squid pen)에 존재하는 키틴은 β-구조로 되어 있으며 이로부터 추출되는 나노결
정도 침상 형태를 나타낸다. 그러나, 본 연구에서는 새로운 β-키틴의 원료로서 갑오징어뼈를
선정하였다. 갑오징어뼈로부터 추출되는 나노결정은 둥글고 굴곡이 있는 형태로 나타났다.
산/염기 처리공정을 이용하는 과정을 거쳐 β-키틴을 추출하고 이로부터 β-chitin 나노결정을
분리하는 과정을 거쳤다. 그리고 각각의 키틴 나노결정을 메틸셀룰로스 하이드로젤의 충진재로의
적용가능성을 확인하였으며, 추가적으로 β-키틴 나노결정의 탈아세틸화에 따른 특성 변화와
하이드로젤에 첨가하였을 때의 영향을 비교 관찰하였다.

3PS-95 정혜중
Fine Control of Nitric Oxide Delivery Using Polymeric Films
†

3PS-90 정병권
히드록시에틸기와 히드록시프로필기 동시 도입에 의한 면섬유의 친수성 향상
정병권, 박연석, 김영호† 숭실대학교
창상 피복재 등에 사용되는 면섬유 부직포의 친수성과 흡액율을 향상시키기 위하여, 면섬유의
셀룰로스를 히드록시에틸 셀룰로스(HEC) 및 히드록시프로필 셀룰로스(HPC)로 전환시켰다.
HEC와 HPC가 동시에 존재하는 하이브리드 개질을 위하여 모노클로로에탄올(MCE)과 에피클로
로히드린(ECH)을 사용하면서, HEC화와 HPC화를 동시에 진행하는 방법, HEC 전환후 2단계에서
추가로 HPC 전환시키는 방법, HPC 전환후 2단계에서 추가로 HEC 전환시키는 방법 등 서로
다른 공정을 사용하면서 반응효율과 개질효과를 비교하였다. 면섬유 시료를 NaOH 용액으로
전처리시키고 MCE와 ECH 반응시 약제 총농도를 일정하게 하면서 두 약제의 상대비율이 다르게
하고 80℃에서 1시간 반응시킨 후 수세하였다. 얻어진 시료들은 모두 약제부가율이 커질수록
수분율과 흡액율이 향상되었다. HEC화를 먼저시킨 시료들은 2단계 공정에서 팽윤이 심하여
추가로 HPC화를 시킬 수 없었으나, HPC화를 먼저 하거나 HPC/HEC화를 동시에 시킨 시료들은
ECH에 의해 생성된 가교결합 때문에 두가지 반응기를 동시에 도입시킬수 있었으며 섬유형상을
유지하면서 높은 수분율을 나타내었다.

3PS-91 정상훈
Supramolecular Hydrogels Encapsulating Bioengineered Mesenchymal Stem Cells
for Ischemic Therapy
†

정상훈, 황병우, 한세광 포항공과대학교
Mesenchymal stem cells (MSCs) have been widely investigated for therapeutic
applications due to the advantageous characteristics of facile isolation, prolonged
transgene expression and hypo-immunogenicity. Here, we developed a new platform
of supramolecular hyaluronate (HA) hydrogels encapsulating genetically engineered
MSCs (eMSCs) expressing enhanced green fluorescence protein (EGFP) as a model
system, mutant interleukin-12 for cancer therapy and hepatocyte growth factor for ischemic
therapy. The simple mixing of CB[6]-HA, DAH-HA and drug-CB[6] in the presence
of eMSCs resulted in in situ hydrogel formation encapsulating eMSCs. The eMSCs
producing EGFP remained alive and emitted the fluorescence within CB[6]/DAH-HA
hydrogels in mice for more than 60 days. The long-term expression of protein by eMSCs
within the supramolecular hydrogels resulted in effective inhibition of tumor growth and
the enhanced recovery of blood perfusion in hind limb ischemic model mice.

정혜중, 홍진기 연세대학교
Nitric oxide (NO) gas has many potentials to be applied in physiological systems. It
is an imperative cell signaling molecule which performs vasodilation, immune suppression,
anti-cancer, wound healing and so forth. In this respect, NO delivery systems have
been extensively developed in these days. Most of all, release control of NO is essential
because NO can result in different physiological responses depending on its
concentration. To overcome fast diffusion characteristics of gas, in this study, we
developed NO delivery carriers using polymeric films. Branched polyethylene imine
(BPEI) is a good reservoir of NO donors because many amine groups of BPEI generate
N-diazeniumdiolate –NO donor– and stabilize it by molecular interaction. By using this,
we developed nanoparticles and two-dimensional surface based on BPEI films which
release NO in a controlled manner. Further, possibility of these platforms in biomedical
applications was examined by cell and animal studies.

3PS-96 정효진
Synthesis and Characterization of Photo-curable Polyurethane through Short Curing
Time
정효진, 허필호† 부산대학교
Photo-curable polyurethane was successfully synthesized by the additional reaction
of methylene diphenyl diisocyanate (MDI), poly(tetramethylene ether) glycol 1000, and
tri-acrylate derivatives as a crosslinking point. Synthesis of Polyurethane was confirmed
by fourier transform infrared spectroscopy (FT-IR), gel permeation chromatography (GPC).
The photoinitiator used the benzophenone. The crosslinked PU-acrylate elastomers
were fabricated by the exposure to 200~400 μm UV radiation. DMF was used as a
solvent for the synthesis, but THF with low UV cut off was used to crosslinked the
PU-acrlyate in order to reduce crosslinking time. The mechanical, thermal and optical
properties of the polyurethane film before curing and the cured film were compared.
All physical properties were confirmed by UTM, UV-Vis and DSC. Tensile strength was
measured from 0.13 to 0.48 MPa. The short photocuring time and mechanical strength
confirmed the applicability as a 3D Printing material.

3PS-97 조명근
작용기를 가진 유기화합물에 수산화 소듐을 첨가한 혼합물의 아스팔텐 분산성
†

3PS-92 정우진
Fabrication of Randomly Bended Nanopillars by Irradiation of Flood Electron Beam
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조명근, 김준섭 , 유정아 조선대학교
본 연구에서는 알코올기 혹은 카복시산기가 있는 화합물에 수산화 소듐을 첨가한 혼합물을
중유에 포함되어 있는 아스팔텐을 분산시키기 위한 분산제로 사용할 수 있는지 알아 보았다.
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실험 결과를 보면 작용기가 다른 화합물과 수산화 소듐 각각은 아스팔텐의 분산성을 향상시키지
않음을 알 수 있었다. 반면에 작용기가 다른 화합물들에 수산화 소듐을 첨가한 혼합물은 아스팔텐의
분산성을 향상시킴을 알 수 있었다. 화합물의 작용기를 비교하면 카복시산기 보다 알코올기에
수산화 소듐을 첨가하였을 때 아스팔텐의 분산성이 향상되었다. 또한 곁사슬이 있는 화합물이
곁사슬이 없는 화합물 보다 아스팔텐의 분산성을 향상시킴을 알 수 있었다. 위 실험의 결과들을
보면 사슬이 길고 곁사슬이 있는 알코올 화합물에 수산화 소듐을 첨가할 경우 아스팔텐의 분산성이
가장 많이 향상되는 것을 알 수 있었다.

3PS-98 조명준
Preparation of Epoxy Shape Memory Polymers for Deployable Space Structures
1

1

1

2

†

1

조명준, 장한솔, 김연태 , 박미선 , 박종규 , 유웅렬 , 육지호 인하대학교; 국방과학연구소;
2
서울대학교
In order to develop epoxy shape memory polymers (ESMPs) with high switching
temperature (120-135 ℃) and excellent toughness for deployable space structures,
the crosslink density and chain flexibility of the conventional epoxy resin, diglycidyl
ether of bisphenol-A, was adjusted by adding a more flexible epoxy resin, diglycidyl
ether of ethoxylated bisphenol-A. The blends were cured by 4,4'-diamino diphenylmethane.
The ESMPs with a suitable switching temperature for deployable space structures showed
high tensile strength and elongation at break, and good shape recovery and shape
fixity ratios.

3PS-99 조성훈
Self-Healable Dielectric Properties of Imidazole Modified Polydimethylsiloxane
(PDMS) Coordinate with Zinc
조성훈, 오인영, 안철희† Research Institute of Advanced Materials (RIAM), Department
of Materials Science and Engineering, College of Engineering, Seoul National
University
Self-healing material has been intensively studied in the last decade due to its capability
of improving material’s lifetime and safety. Among the numerous proposed self-healing
mechanisms, reversible metal-ligand coordination bond is considered as a strong
candidate for a healing moiety because of its high tunability of mechanical properties
due to their broad thermodynamics and kinetic parameters. Furthermore, dipolar nature
of coordination bond can enhance the dielectric property of the material. Herein,
zinc-imidazole coordination bond, having a fast ligand exchange rate in ambient condition,
was employed as a healing moiety to synthesize room temperature self-healable
polydimethylsiloxane (PDMS). Imidazole modified acrylate (IMZa) was prepared and
imidazole modified PDMS (IMZ-PDMS) was synthesized by grafting IMZa onto PDMS
backbone. Moreover, cross-linked IMZ-PDMS displayed high dielectric constant, which
was 2.9 times higher than conventional PDMS.

3PS-100 조완수
Undemanding Synthesis of Electroconductive Supramolecular Gel with Polymers and
CNT
†

조완수, 박치영 부경대학교
이번 연구는 디페닐아민(DP) 및 벤조페논(BP)과 탄소나노튜브(CNT)를 용융 블랜딩 하는 방법으
로 간단하고 가격적으로 경쟁력 있는 초분자 겔 합성법에 관한 내용이다. DP를 BP와 단순히
블렌딩(1 : 1 몰비)함으로써 생성 된 비휘발성 공융 액체 (EL)는 CNT(EL-CNT)의 겔화뿐만
아니라 다수의 범용 중합체의 용해를 가능하게 했다. 결과로 얻은 복합 재료는 재연 특성과
함께 우수한 전자 기계적 특성을 보여 전기적 감지가 가능한 바이오 센서에 응용할 수 있을
것으로 예상되며 기존의 비싼 이온성 액체를 사용하지 않고 더 간단하고 다양한 목적에 부합하는
새로운 복합재료의 제조를 가능하게 할 것으로 기대된다.

3PS-101 조인성
Compressible Colloidal Clusters from Pickering Emulsions and Their DNA Functionalization
조인성, 오준석1, 김신현2, David J. Pine1, 이기라† 성균관대학교; 1뉴욕대학교; 2한국과학기술원
In the study for DNA-mediated colloidal assembly with pre-assembled clusters, DNA
sequences, areal density of DNA, particle number density and size ratio are key parameters
for determining equilibrium structures. We developed a simple and facile method to
produce compressible colloidal clusters by stabilizing hexafluorobenzene droplet in
water with non-crosslinked polystyrene microspheres containing azide functional groups
on the surface. Colloidal clusters were prepared by assembling azide-functionalized
non-crosslinked polymer particles using fluorinated oil-in-water emulsion droplets.
The particles were adsorbed onto the droplet interface, which were packed to form
clusters during slow evaporation of the oil. Then, the clusters were coated by DNA
using an alkyne–azide cycloaddition (SPAAC) reaction. As the particles are not crosslinked,
the shape of the DNA-coated clusters can be further modified to control the compression
ratio through plasticization.

3PS-102 조재상
Tailoring Chemical and Morphological Properties of Graphene Oxide via γ-ray
irradiation for Efficient Perovskite Solar Cells
조재상, 장웅식, 이민지, 왕동환† 중앙대학교
Morphology controlled graphene oxide (GO) was prepared by irradiating aqueous GO
by γ-ray and it was incorporated into PEDOT:PSS to fabricate high performance hole
transport layer for efficient perovskite solar cells. γ-ray irradiation on the aqueous
GO induced oxidation on the GO particles, while transforming each large particle into
smaller particles. The structural modification of GO enhanced the distribution of the
particles in PEDOT:PSS layer, which resulted in enhanced hole mobility, and contributed
to improved crystallinity of the perovskite layer. The combined effect of enhanced hole
mobility and the perovskite’s crystallinity lead to the improved electrical parameters
and power conversion efficiency of the devices.

3PS-103 조 진
New Aromatic Coupling Reactions in the Presence of New Crosslinked Polymer
Particles
조 진, 한양규† 한양대학교
We synthesized new porous crosslinked polymer particles (DS28D and PDOPAM) from
new acrylamide based monomer in the presence of divinyl benzene by a suspension
polymerization. The porous polymer was used as a polymer reagent for conventional
aromatic coupling reactions: aryl halides were reduced to the resulting coupling
compounds using a palladium catalyst in water in the presence of the prepared polymer
particles without any organic solvents at mild conditions. Unlike the conventional coupling
reaction systems, the use of small amount of the polymer reagent enables the highly
selective coupling reaction of aryl halides to biphenyl compounds due to its fixation
and orientation effects.

3PS-104 조진우
착색된 Poly(styrene- co-AA/MAA/PEG/MMA) 고분자의 제조와 특성평가
1

†

1

조진우, 손태양, 임우진 , 남상용 경상대학교; 엔스페트라
현재 전세계적으로 나노 크기의 기술에 많은 관심을 보이고 있다. 그 중 단 분산된 착색 폴리머
입자는 실 생활에서 다양한 기술분야에 광범위하게 활용되고 있다. 폴리머 입자 및 그 관련기술의
적용 분야로는 전기영동 디스플레이, 광결정, 바이오메디컬, 정보산업 등에 적용이 가능하다.
본 실험에서는 E-paper에 적용하기 위한 poly(styrene-co-AA/MAA/PEG-MMA) 공중합
입자를 유화중합을 통해 제조하였다. 입자를 제조함에 있어 AA/MAA/PEG-MMA의 농도와
PEG-MMA의 농도에 따른 영향을 확인 하였으며, 입자의 크기와 형상을 확인 하기 위해 FE-SEM,
전기 영동도를 확인 하기 위해 Zeta-potential, 정량적 분석을 위해 FT-IR을 사용하여서 분석을
진행하였다.

3PS-105 조혁이
Rhodamine Based Polymeric Sensors Enhanced by N,S-heterocycles
†

조혁이, 안성진, 도정윤 부산대학교
The simple introduction of metal chemosensors on polymeric system was attempted
with copper-catalyzed azide-alkyne cycloaddition reaction, a click coupling reaction
of less reactive species in a mild condition. Although a lot of Cu based catalytic systems
were developed, clean and simple removal of the catalyst from products was issued
and successful with polymer supports. The formation of regioselective triazole from
the click reaction provides an additional binding site, which cooperates with proximal
ligands. Water-soluble polymer sensor was prepared by the click reaction of rhodamine
based chemosensors on acrylic copolymer. Three different polymers such as anionic,
cationic, and zwitterionic polymers were examined for the better sensing property in
water. The binding contribution of a triazole group improves the sensors depending
on metals such as Cu, Hg, Al ion, etc. The sensing performance of the prepared polymers
is discussed in micro to nano molar concentration of metal ions.

3PS-106 주찬양
Synthesis and Characterization of New N-Octanoyl Glycol Chitosan Thermo-Sensitive
Hydrogel for 3D Brain Tumor Modeling System
주찬양, 배윤희, 허강무†, 최준식 충남대학교
In this study, 3D spheroids of GBL-28 and U373-MG cells were formed using culture
plates coated with thermo-reversible N-octanoyl glycol chitosan hydrogels and their
biological properties were evaluated. The cell viability, cell proliferation, reactive oxygen
species generation, and cell cycle distribution of the 3D spheroids were compared
to 2D monolayer cultures. Increased cancer stem cell properties and higher malignancy
were demonstrated by the upregulation of CD44, CD133, Nestin, ALDHA3, and MMP-2
when cells were cultured as 3D spheroids. Furthermore, we analyzed drug resistance
in both cells using cell cytotoxicity assay. The present study demonstrates that in vitro
non adherent culture of 3D spheroids using N-octanoyl glycol chitosan mimics of the
GBM tumor microenvironment as a representative in vivo tumor model and thus can
be a potential platform for the development of brain tumor therapy and drug screening.

3PS-107 주창하
Exploration of Poly(ionic liquid) Having Lower Critical Solution Temperature as Draw
Solutes in Forward Osmosis Processes
주창하, 김태형, 박찬혁, 강 효† 동아대학교
We synthesized poly(4-vinylbenzyltributylammonium hexanesulfonate) (P[VBTBA][HS]),
which has lower critical solution temperature (LCST) property, via anion exchange with
hexansulfonate after free radical polymerization as using monomer ([VBTBA][Cl])
prepared by Menshutkin reaction in order to study its capability as draw solute for
forward osmosis (FO) process. The FO performance and recovery method of P[VBTBA][HS]
were also investigated. The LCST of P[VBTBA][HS] was observed to be about 17 ℃
at 20 wt%, while LCST feature of [VBTBA][Cl] and P[VBTBA][Cl] was not observed.
This result suggests that P[VBTBA][HS] can be recovered from solution by heating them
to above LCST. In active layer facing feed solution (AL-FS) system containing 20 wt%
P[VBTBA][HS] at 15 ℃, the water flux and reverse solute flux of P[VBTBA][HS] were
measured to be about 5.85 LMH and 1.27 gMH, respectively. Therefore, we studied
availability of poly(ionic liquid) having LCST property as draw solute for FO process.

3PS-108 주현서
Scalable and Mass-producible Polyaniline Hydrogel with Enhanced Mechanical
Properties
주현서, 한호성, 조성훈† 영남대학교
In this work, we report an efficient methodology to produce polyaniline hydrogel (PANI
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HDG) with high scalability, enhanced mechanical properties, and chemical stability.
The conductive PANI HDG with excellent mechanical properties was synthesized through
chemical interactions between PANI and polyvinyl alcohol (PVA) chains. PVA not only
acted as a matrix for the hydrogel formation but also served as a steric stabilizer to
control the sizes of PANI nanoparticles (NPs). To achieve further improvements in the
mechanical, thermal, and electrical properties of the PANI HDG, graphene sheets were
added and dispersed into the PANI HDG. A variety of characteristics of the PANI hydrogel,
such as morphological, structural, thermal, mechanical, and electrochemical properties,
have been thoroughly discussed.

3PS-109 지찬혁
Water Proof and Transparent Properties of Nanocomposite Graphene-siloxane
Materials
†

지찬혁, 허필호 , 강경석, 배지홍, 정효진, 임원빈, 김병주 부산대학교
A materials with siloxane have generally hydrophobic properties about water proof,
surface water resistance and WVTR. In this study, siloxane synthesis to functionalize
with epoxy group chemical materials and used with graphene about synthesis with
typical Hummers method, used with strong acid and chemical reations. This study have
expected to combination with siloxane and such as carbon nanomaterilas, graphene
and carbon nanotube, become nanocomposite siloxane-carbon material. This nanocomposite
have good mechanical, thermal, water resistance, chemical resistance properties. Based
siloxane materials have basically high light transmittance then can be use to wide fields
of many industry. Thermal and mechanical properties of siloxane materials were studied
by Thermal analysis, Mechanical testing and Water proof testing. Morphological properties
studied used with SEM, TEM and will be discussed.

3PS-110 진레이
Development of Solvent-free Polymer Electrolyte Films Based on Poly(ethylene glycol)
Dimethacrylate for Lithium-ion Batteries
진레이, 류태욱, 윤수진, 최인환, Rahman MD Mahabubur, 김환기† 건국대학교
Thanks to the excellent energy density, cost reductions, the rechargeable battery industry
is undergoing a renaissance today. However, the safety issues of lithium batteries caused
by liquid organic electrolyte have been driving individuals to seek safer electrolytes
such as gel polymer electrolytes. Gel polymer electrolytes can be applied to various
sized electronic devices. On the contrary, the low ion conductivity due to low lithium
ion transport and mechanical strength are still barriers to gel polymer electrolytes
development. In this work, we fabricated a solvent free polymer electrolyte films based
on poly(ethylene glycol) dimethacrylate (PEGDMA) and LiFSi utilized ultraviolet (UV)
technology. PEGDMA polymer network illustrated herein acts as a flexible and compliant
mechanical framework which characterized by long linear hydrocarbon chains attached
to crosslinkable acrylate groups.

3PS-111 채정완
Polar Head Modification of a Phospholipid for Ordered Assembly in Conjugated Polymer
Nanoparticles and Enhanced Photoacoustic Property

3PS-114 최대건
Preparation of Chitosan- and Fucoidan-based Nanoparticles for Effective Cancer
Therapy
최대건, Jayachandran Venkatesan, 김윤석, 심민석† 인천대학교
Development of biodegradable nanoparticles (NPs) has gained attention because they
can increase the bioavailability of anticancer drugs with low-toxicity. Chitosan (CS)
is a chitin-derived natural polymer with high biocompatibility. Fucoidan (F), which is
extracted from brown seaweed, is a sulfated polysaccharide with high biocompatibility.
Piperlongumine (PL) has the ability to trigger apoptosis through the increase of oxidative
stress in a cell. Since oxidative stress in cancer cells is more prone to triggering apoptosis,
PL can kill cancer cells more selectively than normal cells. However, PL is difficult
to use in the clinic due to hydrophobic. In this study, CS-F-NP effectively encapsulates
PL by ionicgelation, greatly increasing water solubility and bioavailability. The
PL-CS-F-NPs efficiently killed human prostate cancer cells via apoptosis through a
dramatic increase of intracellular ROSin the cells. This study demonstrates that CS-F-NPs
arepromising drug carriers for safe and effective PL delivery.

3PS-115 최미정
Poly(dimethylsiloxane)/Poly(vinyl alcohol) Composite Films with Low Initial Modulus
and High Dielectric Constant for Electrical Actuators
최미정, 박승구, 박봉제, 신은진, 김동욱1, 윤성률†, 박선택 한국전자통신연구원; 1한국화학연구원
Electrical actuation of elastomer films strongly depends on both their dielectric constant
and initial modulus. In this presentation, we introduce a poly(dimethylsiloxane)
(PDMS)/poly(vinyl alcohol) (PVA) composite film with high dielectric and low mechanical
properties for large actuation. We synthesized high molecular weight poly (dimethylsiloxane4
co-methylvinylsiloxane) with ca. 15.0×10 of Mn for obtaining tough composite films
UV-cured from the PDMS solution in vinyl acetate. For saponification, the UV-crosslinked
films were chemically treated in a 10 wt% sodium hydroxide solution in water. Dielectric
constant of the composite films was increased after saponification. The UV-crosslinked
film was getting tougher, as well. We are going to discuss in detail the physical property
variations with the saponification and the possibility of utilizing the composite film as
an electrically actuated elastomer.

3PS-116 최범석
Synthesis and Characterization of Diallyl Bisphenol A-based Phenolic Resins
최범석, 권다솔, 최재학† 충남대학교
A phenolic resin (ABPF) was synthesized from diallyl bisphenol A (DABA) and formaldehyde
in the presence of an acid catalyst. The prepared ABPF was characterized in terms
of the chemical structure and elements, and thermal stability. ABPF thin films were
heated at 200 ℃ and then finally cured at 400 ℃. The etching selectivity of the cured
ABPF was evaluated for application to spin-on-carbon hard-mask materials.

3PS-117 최범석
Preparation of Porous Carbon beads for Energy Storage Devices

채정완, 박주현†, 전병윤, 이지원, 김태형, 팜티투이동, 트룽프억록, Alemayehu K. Yimam,
이용현 중앙대학교
In previous study, we found nanometer scale assembly could be formed when the alkyl
tail length of the phospholipid is comparable to the alkyl side chain length of the conjugated
polymer. Another important factor is polar head groups of the phospholipids. In this
study, we made conjugated polymer nanoparticles (CPN) using phospholipids with the
same alkyl tail length but different head types. We mainly focus on these CPNs absorbing
NIR and having photoacoustic property.

최범석, 최재학† 충남대학교
In this study, porous carbon beads were prepared from polyacrylonitrile (PAN). A
PAN/DMSO solution was added into a deionized water bath containing a surfactant
using a syringe pump. The prepared porous PAN beads were irradiated with electron
beams, stabilized at 230 ℃ for 30 min in air, and then carbonized under nitrogen
atmosphere. The prepared carbon beads were activated to improve pore structures
and specific surface area. The resulting activated carbon beads were characterized
in terms of their physico-chemical properties, morphology, carbonaceous and crystalline
structures, and electrochemical properties.

3PS-112 최관현
Interfacial Complexation of Metal-phenolic Interaction in Emulsion for Generation of
Functional Microcapsule

3PS-118 최수빈
Fabrication of Silica Nanostructures with Antireflective Properties by Using SSQZ/Block
Copolymer Self-assembly

최관현, 이준혁, 유필진† 성균관대학교
In this work, we synthesize functional microcapsule via interfacial complexation of
metal-phenolic interaction in different kinds of emulsion system. By simply exploiting
Liq.-Liq. Interfacial reaction of metal phenolic chemistry, it is possible to make a variety
of types of functional capsule by changing phenolic molecules or metallic species.
It is expected that this interfacial complexation makes a important contribution to the
field of microcapsule research in terms of developing diverse functional capsules.

3PS-113 최다희
Enzymatic and pH-controlled Drug Release Microcarriers Using Plants-derived Polymers
†

최다희, 한서라, 홍진기 연세대학교 화공생명공학과
The plants derived polymers have been used for biomedical applications because of
their numerous effects. Due to their high mechanical strength, which is desirable for
use in a drug delivery system (DDS) to maintain the high durability without any drug
leakage issue in body. In this study, we have prepared high durable DDS carriers using
plant-extracted polymers, tannic acid (TA) and lignin. By using Layer-by-layer assembly
(LbL), we have fabricated TA and lignin multilayer microcarriers. The TA and lignin
carriers were stable at physiological condition for 7 days, started to degrade when
depolymerized enzyme treated. We also controlled film degradation and drug release
kinetics enzymatically and pH-dependent. The TA and lignin carriers did not show
cytotoxicity and have anticancer effect depending on the drug release manners. We
have first developed a smart drug delivery carrier using plant cell extracts that can
be controlled via enzymatic effects, which is useful as DDS platform.

130 제 43 권 2호

최수빈, 안득주, 윤광한, 허태환1, 곽영제1, 김승현† 인하대학교; 1숭실대학교
Silica nanostructures find a variety of applications including modern thin-film applications.
Among the various approaches, the sol-gel method is the simplest way to control silica
nanostructures. However, in our work, SSQZ was used as a replacement silica precursor
instead of using a sol-gel process. Since SSQZ has an amine group in the silica-based
chain, it has an advantage that it is easy to bond with organic materials when compared
with silsesquioxane having a si-o-si structure. In this study, the structure of ssqz was
controlled by self-assembly of various block copolymers such as polystyreneblock-poly(ethylene oxide) and polystyrene-block-poly(2-vinylpyridine). The controlled
structures exhibit significant antireflective properties for high performance in
optoelectronic devices. The silica nanostructures were observed through AFM and SEM,
and UV-vis spectrometer was used to measure antireflective properties.

3PS-119 최신일
Efficient Perovskite Solar Cells with Truxene-Based Hole Transporting Materials
최신일, 홍종훈1, 김경주1, Prem Prabhakaran1, 정재웅2, 조남철3, 이광섭1,† 한남대학교 대덕밸리
1
2
3
캠퍼스; 한남대학교; 경희대학교; 순천향대학교
The perovskite quantum dots are of interest to researchers due to its various applications
such as solar cells, sensors, thin film transistors, etc. In the case of solar cells using
perovskites, the conversion efficiency has been enhancing dramatically for the last
couple of years. They show various interesting physical properties including unique
crystallization behavior, high absorbance in the visible light domain. Truxene derivative
are being studied as candidates for highly efficient hole transporting materials. Preliminary
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experiments with fabrication of solar cells using these materials showed a lot of promise
and gave devices conversion efficiency over 15%.

3PS-125 최형열
Structures and Electrochemical Characterization of Nanocellulose-based Carbon
Aerogels

3PS-120 최영철
Fabrication and Characterization of Aromatic Polyazomethine-derived Carbon Thin Films

최형열, 정영규 충남대학교 유기소재섬유시스템공학과
Aerogels are highly porous structures obtained by replacing liquid in a gel structure
with air while maintaining the formed gel structure. Particularly, hydrogel-type
nanocellulose is one of the important candidates to form aerogels. In this study,
carboxymethylated nanocellulose (CNC)-based aerogels were manufactured by
freeze-drying method and they were carbonized at different temperatures of 800-1000
℃ for supercapacitor electrode material applications. The BET surface area and average
pore diameter of the carbon aerogels carbonized at 1000 ℃ were measured to be
~1508 m2/g and ~1.82 nm, respectively. The structural and morphological features
of the CNC-based carbon aerogels were characterized by using SEM and Raman
spectroscopy. The electrical and electrochemical properties of the carbon aerogels
were analyzed by considering the microstructural features.

최영철, 정영규† 충남대학교 유기소재섬유시스템공학과
Carbon films are a kind of thin film coatings which are mainly composed of the chemical
element carbon and they can be applied for electrodes and resistors. Recently, we
have synthesized a series of aromatic polyazomethines with ether linkage and have
found that they can be a good carbon source with high residue of ~70 wt% after
carbonization. To continuing our effort to extend the applications of the aromatic
polyazomethines, in this study, carbon thin films were fabricated via spin-coating and
carbonization. The molecular structural changes from polyazomethine coatings to carbon
thin films as a function of temperature were characterized by using Raman, EDS, and
FT-IR spectroscopy. The optical properties of the polyazomethine-derived carbon thin
films were investigated with aid of UV-visible absorption/luminescence spectroscopy.
The electrical properties of the carbon films were also characterized by obtaining
current-voltage curves.

3PS-121 최은정
UV-mediated Synthesis of Alginate-pNIPAM Double Network Hydrogels and Their
Multi-responsive Properties
최은정, 송창식†, 최은호 성균관대학교
Stimuli-responsive hydrogels have been fascinating researchers because they showed
changes of their volume or mechanical properties by external stimuli (i.e. temperature,
pH, metal ions and so on). Allyl-substituted alginate (Alg) underwent gelation with
N-isopropylacrylamide (NIPAM) monomers via UV-mediated radical reactions. The
swelling behavior of the hydrogels was different depending on the NIPAM amounts,
pH, temperature, and the presence of metal ions. The mechanical strength of Alg-NIPAM
hydrogels increased as increasing the NIPAM amount, increasing temperature, and adding
metal ions which were captured by alginates. It appeared that capturing metal ions
made additional crosslinking inside Alg-NIPAM hydrogels, resulting in the double-network.
Alg-NIPAM hydrogels showed shape-memory properties with metal-ion addition and
also went through the reversible size-change under a temperature cycle, which indicated
the possibilities of using them as shape memory materials.

3PS-122 최인환
Synthesis and Characterization of Polymer Electrolytes Having Acrylic Structure for
Li ion battery
†

최인환, 스트라다사부찬드라, 진레이, 김재웅, 이용훈, 김환기 건국대학교
Polymer electrolytes are divided into two categories: solid polymer electrolytes and
gel polymer electrolytes. We made a gel polymer electrolyte containing a polymer and
an organic solvent by mixing an organic solvent to make a single lithium conductive
polymer electrolyte and to increase the mobility of lithium ions. In addition, the dendritic
crystals can be blocked by solid polymers. Polymers are synthesized through polyethylene
and polyacrylic structures, and have the advantage of increasing the absorption rate
of organic solvents by using the porous structure of ethylene. In addition, due to its
absorbency due to porosity, it is possible to improve the mobility of lithium ions. In
addition, since lithium ions are directly substituted into the polymer, lithium can be
prevented from escaping. The film of this polymer electrolyte will be analyzed by FT-IR,
and electrochemical stability and ionic conductivity are calculated by cyclic voltammetry
and impeadance measurement.

3PS-123 최장한
Pseudo Opal Embedded PDMS Membrane for Microfluidic Pressure Sensing
최장한, 심태섭† 아주대학교
In microfluidics, it is important to know the pressure of the fluid flowing through the
micro-channel. This is because the flow characteristics of the fluid can be predicted
if the pressure of the fluid at a specific position can be known. There were various
ways to measure fluid pressure. Conventional pressure sensors have used mechanical
or electrical signals which requires high cost, large size of measuring equipment or
external power. In this experiment, we addressed aforementioned limitations by
introducing pseudo polystyrene (PS) opal embedded polydimethylsiloxane (PDMS)
membrane on PDMS micro-channel for real-time sensing of channel pressure. The
change of pressure could be detected through reflectance change due to deformation
of pseudo opal embedded PDMS membrane.

3PS-124 최청룡
Fabrication of Dual Nanopatterns using Photo-Responsive Block Copolymer
최청룡, 서예성, 박소영, 이재용, 안성현, 임준섭, 김진곤† POSTECH
Block copolymers (BCPs) with various nanodomains have received attention for their
applicability to nanolithography. However, those microdomains are determined by the
volume fraction of one block. Meanwhile, nanopatterns with multiple shapes are required
for the next-generation nanolithography. Although various methods have been reported
to achieve dual nanopatterns, all the methods need sophisticated processes using
E-beam. Here, we synthesized two kinds of BCP, linear and miktoarm BCP, containing
o-nitrobenzyl alcohol (ONB) as photo-cleavable linker. In the case of linear one, dual
nanopatterns consisting of nano-dots and nano-hole can be easily fabricated according
to the wavelength of ultraviolet (UV) light. Besides, we fabricated dual nanopatterns
consisting of dots and lines at desired regions on a single substrate using miktoarm
type BCP. Since these methods can easily control the nanopatterns using light, it could
be employed as next-generation nanolithography.

†

3PS-126 타렉
Poly(sulfates) Compounds for Enhanced Re-endothelialization with Improved Blood
Compatibility: Applications to Cardiovascular Stents
1

†

타렉, 박우람, 정윤기 , 한동근 Department of Biomedical Science, CHA University;
1
Center for Biomaterials, Korea Institute of Science and Technology
Stents have been considered as the best method for the treatment of cardiovascular
diseases. However, in-stent restenosis, late thrombosis, and delayed re-endothelialization
are drawbacks. In this work, we have presented a novel approach of using antioxidant/
poly(sulfates) to overcome these limitations such as gallic acid (GA/GAS), quercetin
(Qu/QuS) and rutin (Ru/RuS). From the results, it was confirmed that these compounds
were successfully grafted on Co-Cr surface. The in vitro proliferation test with endothelial
cells was demonstrated to be higher for the poly(sulfates) surface, especially, QuS
and RuS, as compared to antioxidants. All antioxidants and poly(sulfates) samples
indicated lower SMCs proliferation as compared to Co-Cr sample. In addition, Ru and
RuS displayed the lowest tendency toward platelet adhesion. In conclusion, we have
opened a window to get rapid re-endothelialization and improve blood compatibility
using RuS, for stent application and medical devices.

3PS-127 하성균
Thiourea-based Network Gels and Their Anion-Selective Sensory Responsives and
Acutation
하성균, 이주현, 송창식† 성균관대학교
Anion-coordination chemistry have played important roles in biology and industrial
processes, in addition to the environment issues. Thiourea has been studied for the
tailored anion receptors via hydrogen bonding interactions. In this study, we prepared
thiourea-based network gels using a facile one-step synthesis, and tested for sensing
anion species. Gelation time was correlated with the conversion of the thiourea reaction
measured by 1H-NMR, which was supported by rheometer data. In addition, the molecular
interaction between anions and the thiourea moiety was measured by UV-Vis titration,
DLS and FT-IR measurement. Finally, we found that the thioureas have directional
hydrogen bonding that can be given both high affinity and selectivity such as cyanide
and fluoride. Thiourea-based network gels showed visually considerable color and
size changes depending on guest anion binding, and such properties were utilized
as the anion-selective sensor and the anion-promoting actuator.

3PS-128 한남구
Fabrication and Electrochemical Characterization of Asymmetric Supercapacitors
Based on Polyimide, Poly(vinyl pyrrolidone) and Manganese Dioxide
†

한남구, 정영규 충남대학교 유기소재섬유시스템공학과
Electrochemical supercapacitors have been considered as promising energy storage
devices due to their high power density and long cycle stability. The energy density
(E) of the supercapacitors is usually limited by the operating voltage (V) according
to the equation E = CV2/2 where C is the device capacitance. Asymmetric supercapacitors
design is an effective method for extending the operating voltage window. In this study,
we fabricated hybrid carbon nanofibers (CNFs) from polyimide (PI), poly(vinyl pyrrolidone)
(PVP) and manganese dioxide (MnO2) via electrospinning, carbonization and dip-coating
process, and investigated their microstructures and electrochemical properties as
supercapacitor electrode materials. To extend the operating voltage window, asymmetric
supercapacitors, which consist of PI/PVP/MnO2–based hybrid CNFs as positive electrode,
neat PI-based CNFs as negative electrode, PI-based membrane separator, and
PVA/H3PO4 electrolyte, were also fabricated and analyzed.

3PS-129 한세미
Effect of Silicone Acrylate on Heat Resistance of Urethane Acrylate Mixture
한세미, 김백진† 한국생산기술연구원
UV curable coating materials has been widely used various industries such as automotive,
coil coating, exterior wood printing and adhesives owing to environmental advantages.
In this research, we synthesized eco-friendly urethane acrylate (UA) using isosorbide
and other acrylate monomers to enhance film properties and their curing kinetics.
Especially we used 4,4′-methylenebis(cyclohexyl isocyanate (H12MDI) which are
non-yellowing type chemicals. And another chemical of silicone acrylate was used
for heat resistance. The poly urethane acrylate(PUA) was characterized by using gel
permeation chromatography (GPC). The UV-curable coatings were prepared by PUA
polymer blending with a silicone acrylate and photoinitiator under the different mole
ratios.
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3PS-130 한의영
Surface Coating of Mesenchymal Stem Cell to Promoting Chondrogenic Differentiation
한의영, 홍진기† 연세대학교
In this study, the surface of mesenchymal stem cells (MSCs) was coated with multilayered
nanofilm to promote chondrogenesis by using fibronectin (FN) and chondroitin sulfate
(CS). Our result showed that chondrocyte marker expression and cell proliferation depend
on the number of nanoshell layers. We regarded that the thickness of the nanofilm
that is adsorbed on the cell surface is related to the duration time of the effect occurred
by the binding of cell membrane and FN, CS. At the same time, the nanofilm also showed
a negative effect of inhibiting growth by isolating cells from the outside. Thus, precisely
controlling the structure of the nanofilms deposited on the cell surface is essential
for promoting cartilage differentiation. So, we also analyzed the effect of nanofilms on
the cell surface on the physical and biochemical aspects and we investigated changes
in chondrocyte marker expression over time to found the mechanism of the nanofilm
effect.

3PS-131 한지예
Ultra Long-scale Gold Nanowire with Self-templating M13 Phage
†

한지예, 임경아, 이종민, 이영주, 박수진, 오진우 부산대학교
These days, electron devices demand high performance electrode. Au nanowire (NW)
is the most promising candidate because it has excellent electrical property, however,
the process of AuNW synthesis is complicated and it is difficult to obtain long-scale
AuNW in traditional methods. M13 phage can be reproduced through self-cloning and
modified the chemical properties by genetic engineering. According of these properties,
M13 phage is very useful as a template. In this work, we fabricated ultra long-scale
AuNW using genetically engineered M13 phage. We observed that the crystallinity of
AuNW was affected as changing the engineered chemical structure on major coat protein
of M13 phage. The diameter of AuNW were around 100nm to 600nm and length was
around 50um to 300um, respectively. The existence and morphology of Au nanoparticles
and nanowires were confirmed by FE-SEM and high resolution TEM.

3PS-132 허남연
Reversible CO 2 Gas Sensing Photonic Inverse Opal
허남연, 이원목† 세종대학교
We fabricated an inverse opal hydrogel sensor that can detect CO2 gas in the open
system as well as the closed system. In our system, the dissolved CO2 was converted
to carbonate anion and H+ cation. Then, H+ cation reacts with amine functional group
within the hydrogel to induce hydrogel swelling. The sensor was fabricated by DEECA
(Directed Enhanced water Evaporation for Colloidal Assembly) method. On the hydrogel
sensors in water, a steady flow of CO2/N2 mixed gas was applied at various ratios.
The peak diffraction wavelength were obtained according to the concentration of CO2
and N2 gas. The physical phenomena of sensors were rigorously investigated with repeated
changes CO2 and N2 flows. The recovery of the sensor after CO2 sensing was investigated
by N2 flowing and pH controls. Also, we compared the repeated sensing capability
of hydrogel consisting of DMAEMA and DMAPMAm. The results demonstrate that hydrogel
composed of DMAEMA is more resilient by N2 flowing than DMAPMAm.

3PS-133 홍연경
Impregnation of Sericin-derived Activated Carbon in Alginate Beads for Adsorption
of Methylene Blue
†

홍연경, 진형준 인하대학교 고분자공학과
With the rapid development of the textile, printing and dyeing industry, dye wastewater
emissions are increasing. Therefore, it is essential to remove the dye from wastewater
stream and the adsorption method is straightforward and has been widely used in the
treatment of pollutants in water and air. In the present study, we choose the silk sericin
which is the by- product of silk industry as an activated carbon precursor. Sericin-derived
activated carbon (S-AC) loaded alginate (S-AC/Alg) adsorbent was fabricated and
used for the high performance methylene blue (MB) adsorption process. From the results,
2
the prepared S-AC/Alg beads had the large BET surface area (1215.4 m /g). Furthermore,
S-AC/Alg exhibited excellent MB adsorption capacity (502.5 mg/g) and excellent
regeneration efficiency. The natural polymer-derived biosorbents may serve as a
cost-effective, eco-friendly adsorbent for the removal of MB from an aqueous solution.

3PS-134 홍정희
Poly(ß-hydroxyl amine)s: A New Family of Thermoresponsive Polymers
홍정희, 방준하, Anzar Khan† 고려대학교
In this poster presentation, we will discuss a new synthesis of thermoresponsive polymers.
In this synthesis, commercially available and inexpensive primary amines and di-epoxide
molecules are utilized as AA- and BB-types of monomers in an amine-epoxy ‘click’
polymerization process. This process does not require a catalyst or inert conditions.
A simple monomer mixing and stirring approach affords poly(ß-hydroxyl amine)s in

a scalable manner. The prepared polymers show lower critical solution temperature
(LCST) that can be tuned through adjusting the molecular structure of the amine or
the epoxy monomer. For example, amine monomers carrying a hydrophilic side-chain
exhibits higher LCST than monomers carrying a hydrophobic side-chain. Similarly,
hydrophilic epoxy monomers give rise to polymers exhibiting a higher cloud point than
their hydrophobic counterparts.

3PS-135 홍평화
Effect of Post Annealing Conditions on the Self-healing Properties of Polymeric Films
홍평화, 김진실, 문경민, 이서윤1, 강정순1, 최기원1, 고민재1, 이성구, 홍성우† 한국생산기술연구원;
1
한양대학교
Series of self-healable polymeric films based on polyurethanes (PUs) are prepared
and the effect of post annealing conditions on their self-healing properties are investigated
in this study. PUs are synthesized by reacting oligomeric polyols with crosslinkers and
show the effective self-healing behavior, which is mainly attributed to multiple hydrogen
bonding interactions between PU chains. The PU chains in films are initially oriented
along one direction due to the nature of bar coating process, but the PU chains are
then randomly distributed in all three dimensions upon post annealing above the glass
transition temperature of PU. Interestingly, the films without post annealing show better
self-healing properties compared with the post annealed films, which opens a versatile
route to develop advanced film coating process for enhanced self-healability.

3PS-136 황규현
Preparation and Thermal Characterization of Polyimide/Boron Nitride Thin Films
†

황규현, 정영규 충남대학교 유기소재섬유시스템 공학과
Thermal conductivity of polymer films is of great significance for the applications of
electronic insulators. In addition, polyimides (PIs) have been investigated more extensively
as high performance interlayer dielectrics than most other polymers due to thermal
stability, excellent mechanical and dielectric properties. In this research, to attain thermally
conductive polymer films, a series of PI films reinforced with hexagonal boron nitride
(BN) sheet were fabricated. As a precursor of PI film, poly(amic acid) was synthesized
by using 3,3’,4,4’-biphenyltetracarboxylic dianhydride and 4,4-oxydianiline. The PAA
solutions containing different contents of BN sheet were spin-coated and then imidized.
The molecular and morphological structures of PI/BN thin films were characterized with
aids of TEM, SEM, Raman, and FT-IR. Thermal stability, thermal conductivity, and
mechanical property of the thin films were investigated by using TGA, TFA, and DMA,
respectively.

3PS-137 황정민
Toughness and Velocity-dependent Behavior of Polyampholyte Hydrogels in
Hydrophilic Solution
황정민, 나양호† 한남대학교 화공신소재학과
A hydrogel is a hydrophilic polymer having a three-dimensional network and containing
a large amount of water therein. Such hydrogels have properties such as biocompatibility,
irritation reactivity, impact absorbability, high water content, and low frictional force
that are different from metals, ceramics and plastics. However, conventional hydrogels
have limitation for their application because they possess weak and brittle mechanical
properties due to intrinsic structure inhomogeneity. Recently, some physical hydrogels
with robust self-healing through dynamic ionic bonding have been developed.
Polyampholyte (PA) hydrogels were prepared by radical polymerization of opposite ionic
monomers. In order to solve the problem of deformation of PA hydrogel due to evaporation
of water, the solvent was replaced by a hydrophilic solvent. The mechanical behavior
of PA hydrogel was studied according to the exchange ratio of the solution.

3PS-138 황희동
Improvement of Mechanical Property of Ion Gels by Star-shaped Block Copolymer
and Its Application to Electrochemical Devices
황희동, 김진곤† 포항공과대학교
Mechanical resilience is very important property of iongels for its application to electronic
devices. There are some ways for increasing the mechanical property but they are
too complicate and need harsh condition to applicate to devices. Here, we prepared
new materials for ion-gels based on star-shaped block copolymer composed by
poly(styrene) (PS) and poly(methyl methacrylate) (PMMA). The gels with star (PMMAb-PS)6 show significantly higher elastic modulus than the gels with analogous linear
PS-b-PMMA-b-PS triblock copolymers at same condition. In addition, star (MS)6 iongels
exhibited superior recovery than the corresponding linear SMS iongels when subjected
to repeated strain cycles. To demonstrate that these materials can be used as solid‐state
electrolytes, the iongels are functionalized by incorporating ECL luminophores Ru(bpy)32+
and are applied to ECL devices. Moreover, flexible ECL devices are fabricated to take
advantage of the mechanical properties of the gels.

고분자가공/복합재료 ( III )
3PS-139 이설희
Synthesis and Characterization of Self-healable Composites
이설희, 이철우, 이혜빈, 김윤정, 안석훈† 한국과학기술연구원
Self-healing polymer is the material that healed without external stimulation when a
defect occurs in the material. Self-healing polymer can be applied to various applications
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with various forms. Especially, composites consisting of self-healing polymer and fillers
such as graphene, BN materials, inorganic materials, and metals hold great potential
for applications such as energy harvesting, heat dissipation, and radiation shielding.
In this study, designing and synthesis of self-healing polymer and its composites with
various fillers will be discussed.
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3PS-140 이성수
Effect of Modified Nano Cellulose on the Crystallization of Poly(vinyl alcohol)
이성수, 장희수1, 박윤선1, 장타오1, 강호종1,† 단국대학교; 1단국대학교 고분자공학과
Poly(vinyl alcohol)(PVA)은 대표적인 수용성 고분자로써 광학 필름 소재뿐만 아니라 친환경적인
포장 필름 및 의료용 고분자로써 그 용도가 확장되고 있다. 최근 나노 셀룰로오스를 이용한
PVA의 물성 개선 연구가 활발하게 진행되고 있다. 나노 셀룰로오스 섬유는 셀룰로오스 섬유를
기계적 및 화학적 처리에 의하여 나노 크기로 단리한 섬유로 우수한 물성을 가지며 친환경
소재이기 때문에 PVA에 보강 첨가제로 사용할 경우 친환경적으로 필름 물성을 향상시킬 수
있을 것으로 예측된다. 본 연구에서는 Cellulose Micro Fiber(CMF)와 Cellulose Nano
Fiber(CNF)를 PVA와 용액 혼합하여 필름화 하고 이들이 PVA 필름 결정화 거동에 미치는
영향을 확인하였다. 이와 함께 셀룰로오스 섬유 표면을 화학 처리하여 표면 개질이 PVA 필름의
결정화 거동에 미치는 영향을 함께 살펴보았다. 셀룰로오스 첨가는 PVA의 결정화를 감소시키나
표면 개질 방법에 의하여 PVA의 결정화 거동이 현저히 달라짐을 확인하였다. 이러한 결정화
거동의 변화는 PVA 필름의 연신 특성, 열적 특성, 광학적 특성, 치수 안정성, 그리고 기계적
특성에 직접적인 영향을 미침을 알 수 있었다.

3PS-141 이소민
A Novel Polyamide/Carbon Nano Onions Thin Film Composite Membrane for Antibiofouling Effect
이소민, 김창근† 중앙대학교
To enhance anti-biofouling effect of reverse osmosis membranes, polyamide thin film
composite with carbon nano-onions (NO) was fabricated. For their physicochemical
and mechanical stabilities in the membranes, functional groups were introduced to NO
in two ways; one contains aminated NO (NO-NH2) and the other contains acyl
chloride-terminated NO (NO-COCl). Each functional group in both NO was reacted
with m-phenylenediamine (MPD) or trimesoyl chloride (TMC) in the polyamide (PA)
membranes, resulted in grafting NO with the membranes. The characterization of PA
membranes containing NO was conducted by OM, FE-SEM, FT-IR and TGA. As a result,
the PA membranes containing NO showed outstanding antibacterial activities with
negligible decrease in rejection. Also, the membranes with functionalized NO showed
more effective antibacterial properties and less decrease in rejection compared with
the neat NO membrane.

3PS-142 이영모
Improved Mechanical Properties of Polyketone/CNT/CF Composites via Plasma
Coupled Mechanochemistry
1

2

1,†

1

2

이영모, 유지완, 이상수 , 방준하 , 박종혁 KIST/고려대학교; KIST; 고려대학교
In mechanochemistry, a chemical reaction takes place on the surface of a materials.
Since carbon fibers have low interfacial area, smooth fiber surface and lack of active
groups, we have to adding a materials with large interfacial area to generate chemical
bondings on the surface of materials. In this system, we incorporating nano-sized carbon
nanotubes. This material can act as a bridge between polyketone and carbon fibers
because of its large surface area. So the simultaneous addition of CNT and carbon
fiber into polymer matrix can exhibit higher performance than composites with CNT
or CF alone. These enhancement caused by surface interaction with polymer matrix
and filler under plasma treatment.

3PS-143 이영준
Effect of Flory-Huggins Interaction Parameter on the Aspect Ratio of ShapeAnisotropic Block Copolymer Particle
이영준, 구강희, 신재만, 이준혁, Kin Liao1, 김범준† KAIST; 1Khalifa University
Systematic modulation of shape-anisotropy of block copolymer (BCP) spheroids (prolate
and oblate) have received great attention. Herein, we investigate the effect of
Flory-Huggins interaction parameter (χ) on the aspect ratio (AR) of the spheroids by
investigating four different series of BCPs with varying χ values. In this study,
polystyrene-b-polybutadiene (PS-b-PB), polystyrene-b-polydimethylsiloxane (PS-bPDMS), polystyrene-b-poly4-vinylpyridine (PS-b-P4VP), and polydimethylsiloxane-bpoly-4-vinylpyridine (PDMS-b-P4VP) with similar degree of polymerization (N) were
prepared for accurate comparison. Lamellae-forming BCPs with higher χ assembled
into more elongated prolate particles with greater AR. Similarly, cylinder-forming BCPs
with higher χ assembled into flatter oblate particles. Although AR increases with χ
for both lamellae- and cylinder-forming BCPs, a difference in the increasing tendency
of AR depending on the shape (prolate or oblate) of BCP particles was observed.

3PS-145 이은호
Direct Growth of Stable Patterned Graphene on Arbitrary Dielectric Substrates Using
Surface-Adhered Solid Carbon Source
이은호, 조길원† 포항공과대학교
Graphene has widely attracted much attention because of its extraordinary properties.
For applying various applications, transfer process has been inevitably required to
the target substrate from metal catalyst surface. The significant defects, however, have
been generated, and it significantly limited to the quality of the synthesized graphene.
A novel method is described for the direct growth of patterned graphene on dielectric
substrates by CVD in the presence of Cu vapor and using a solid carbon source,
1,2,3,4-tetraphenylnapthalene (TPN), as the precursor. By exposing UV/Ozone to the
carbon film, we can enhance the interaction between carbon source and target substrate.
Therefore, the direct growth CVD graphene samples can be successfully prepared on
various dielectric insulator substrates such as SiO2 or Al2O3. The direct growth CVD
graphene using this growth method shows excellent mechanical and chemical stability
compared to the conventionally transferred graphene.

3PS-146 이재상
Sensitive Multiplexed Immunoassay Using Silica Coated Gold Nanoparticle based
on MEF Effect in Shape-coded Hydrogel
1,†

1

이재상, 김경주, 노소영, 공혜연, 이경민, 고원건 연세대학교; 연세대학교 화공생명공학과
MEF has been widely studied to improve the sensitivity of protein based bioassays.
MEF is a well-known technology, wherein at the certain distance between metallic
nanoparticle and fluorophores result in fluorescence enhancement. Silica coated
goldnano particle is a promising candidate for fluorescence biosensing owing to their
high enhanced-fluorescence intensity and low toxicity. In addition, hydrogel is the three
dimentional structured soft and elastic material that absorbs water providing biological
enviroment. In our study, AuNps were coated with different thickness of silica to optimize
the MEF effect. We also prepared different shapes of PEG hydrogel microparticles for
multiplexed suspension immunoassaays. After confirming immobilization of IgG on the
surface of maximized MEF effect SiO2@AuNPs, entrapped in the different shape of hydrogel
microparticles. It is expected to utilize for high sensitive multiplexed immunoassay
detecting various analytes.

3PS-147 이재용
발포 플라스틱 적용 일체형 디프로스터 연구
이재용, 곽성복† 덕양산업(주)
발포 플라스틱은 전통적으로 경량성, 완충성 및 방음성 등을 부여해주는 기능성 복합소재이며
이와 같은 특성을 이용하여 기능별로 다양한 제품에 적용되고 있다. 특히 최근에는 자동차
경량화를 위한 내외장재로 많이 이용되고 있다. 최근 발포 플라스틱 시장은 경량성이나 단열성능을
이용한 에너지 절약, 환경 부하 경감의 기능을 요구되는 저부가가치의 건축 단열재, 포장 용기,
신발 등의 발포제 전통 시장에서 전자파 차폐, 정전기 방지, 방열 등의 기능성 필러들을 첨가제로
사용하여 다기능을 부여한 가전, 휴대폰 등의 IT, 자동차용 소재부품으로 영역이 확대되고 있다.

3PS-148 이재용
첨단 카본 판넬 성형 공법 적용 테일게이트 모듈 개발
이재용, 곽성복† 덕양산업(주)
최근 환경규제 및 자동차 경량화 트렌드에 따라 경량 플라스틱소재를 적용한 테일게이트 개발
및 양산적용 사례가 증가하고 있음. 2000년 SMC소재를 적용하여 처음 양산 적용되었으며,
2004는 이후로 열가소성 소재가 본격적으로 적용되기 시작함. 경량 플라스틱 재료를 적용한
테일게이트의 양산적용은 도요타, Ford, BMW, Renault, Volvo 등 일본, 북미, 유럽의 Global
선진업체 위주로 진행되고 있으며, Magna, Plastic omnium 등 소재 및 부품성형기술을 보유한
업체들이 시장을 선도하고 있음. 경량 플라스틱 테일게이트의 주요 소재로는 SMC, LFT, TPO가
주로 적용되며, 이와 같은 경량 플라스틱 소재를 테일게이트에 적용할 경우 Steel 설계 대비
25~30% 경량화 효과가 있음. 또한 압축성형 및 사출성형으로 대량생산이 가능하여 승용차에
양산적용이 확대되고 있음. 국내의 경우 테일게이트 외판 일부에 열가소성 소재를 적용하는
경우는 있으나, 테일게이트 내/외판 전체를 경량 플라스틱소재로 개발/양산 적용된 사례는
없음. 따라서 소재 및 성형기술개발의 국산화가 필요함.

3PS-149 이재용
전기차 배터리 부품용 알루미나 나노복합소재 연구
†

1

2

1

2

이재용 , 김성지, 정다운, 이동진 , 옥성현 덕양산업(주); (주)나노기술; (주)그린폴리머
본 기술 개발 과제를 통해 개발 하고자 하는 나노 복합 소재를 이용한 경량화 및 내충격성이
강화된 자동차용 고강성, 초경량 배터리 커버 부품 개발 기술은 수입 대체 효과 및 수출 경쟁력을
높여 주어 기업의 매출 증가 및 나노 분야의 신규 패러다임을 제시할 수 있으며, 향후 안전성이
강화된 경량화 차체 부품 개발에 따른 EV, PHEV, 수소 자동차, 스마트카 등 차세대 친환경
자동차용 인테리어 부품 개발에 크게 이바지 하여 미래 자동차 부품 시장에서 우위를 점할
수 있게 될 것으로 기대됨.

3PS-150 이종환
비할로겐계 난연제의 선정과 인 함량이 TPU 조성물 성능에 미치는 영향
이종환, 이지은†, 오상택, 전호균, 박현주, 김재양, 김현지 한국신발피혁연구원
열가소성 폴리우레탄(TPU)은 유연하며 높은 기계적 강도를 보인다. 이러한 특성 때문에 주로
신발류, 케이블, 호스, 튜브 및 기타 산업 제품에서 활용된다. 그러나 취약한 난연 특성으로
인해 난연성이 요구되는 일부 분야에서는 사용이 제한된다. 이러한 열가소성 폴리우레탄 수지에
난연제를 첨가하여 난연성을 부여하는 연구가 진행되고 있다. 하지만 열가소성 폴리우레탄
수지에 난연제를 첨가할 경우 기계적 특성은 저하된다. 또한 최근에는 환경문제가 대두되면서
난연 성능이 우수한 할로겐계 난연제 사용이 제한되고 있다. 이로 인해 비할로겐계 난연제를
사용하게 되는데 우수한 난연 성능을 부여하기 어려우며 사용범위가 한정적이다. 본 연구에서는
난연 열가소성 폴리우레탄 조성물 안에 첨가된 비할로겐계 난연제 종류와 인 함량이 난연성과
기계적 특성에 어떠한 영향을 주는지 확인하였다. 사용된 열가소성 폴리우레탄은 PCD
(Polycarbonate diol)계열이며 비할로겐계 난연제는 인계와 질소계를 주로 사용하였다.

3PS-151 이주형
Methacrylate기가 도입된 미세결정 셀룰로스 충전제를 이용한 UV 경화형 나노복합체 제조
및 특성에 대한 연구
†

이주형, 이동규, 하기룡 계명대학교
본 연구에서는 cellulose nanocrystal(CNC)와 CNC 표면에 3-methacryloxypropyltrimethoxysilane
(MPTMS)를 사용한 실란화 반응으로 라디칼 중합이 가능한 methacrylate기를 도입한 CNC를
나노충전제로 사용하여 광중합법으로 나노복합체를 제조하는 연구를 수행하였다. 또한, MPTMS
로 표면 개질된 CNC를 충전제로 사용한 나노 복합체들의 UV 조사 시간에 따른 methacrylate기
농도 변화 측정과 나노복합체의 탄성률 등 기계적 물성에 미치는 영향에 대한 연구를 수행하였다.
순수 CNC와 MPTMS으로 개질된 CNC 충전제들이 나노복합체들의 중합속도, 인장강도 및
탄성률에 미치는 영향을 측정하기 위하여 Fourier transform infrared spectroscopy(FT-IR),
thermogravimetric analysis(TGA) 및 universal testing machine(UTM)을 사용하였다.

3PS-152 이지혜
Controlled Evaporative Self-assembly of Molecularly Imprinted Polymers (MIPs) and
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PMMA Blend Solution for Highly Sensitive Detection of 2,4-D
†
1
1
1
이지혜, 홍석원 , 박진영 , 양진철 , Saifullah Lone 부산대학교; 경북대학교
Molecularly imprinted polymers (MIPs) have amassed the attention of researchers as
a recognition element in chemo/biosensors, chromatography and bio-analysis due to
specifically bind a chemical species. Herein, we report highly ordered MIPs and polymethyl
methacrylate (PMMA) via controlled evaporative induced self-assembly for the detection
of 2,4-dichlorophenoxyacetic acid (2,4-D) in an aqueous solution. When a droplet was
loaded within a sphere-on-flat geometry, the evaporative induced pinning-depinning
(i.e., “stick-slip”) motion of solution at the droplet periphery lead to the spontaneous
formation of well-organized concentric rings. This facile non-photolithographic approach
of stick-slip guided surface patterning of MIP blend solution at room temperature and
pressure provides a realistic alternative avenue towards constructing sensing devices
for the determination of herbicides in a simple, robust, and cost-effective manner.

3PS-153 이평찬
자동차 전조등용 고분자 복합재료의 흡습 거동에 관한 연구
†

1

1

1

1

1

이평찬 , 정선경, 김보람, 김야원 , 이승연 , 김종수 , 이정환 자동차부품연구원; (주)현대모비스
샤시/의장분석팀
자동차 전조등은 야간 또는 전방 시야 확보가 어려운 상황에서 자동차의 진로를 비추는 가장
중요한 조명이며 기존에는 단순 조명 역할을 했으나, 최근에는 차량 외관의 디자인 중요도가
높아지고, 안전 편의에 대한 요구가 증가됨에 따라 전조등의 기능이 다양해지고 있다. 그와
더불어 램프 내부의 형상도 복잡해지고 있으며 이로 인해 디자인 자유도가 높은 고분자를 적용한
전조등 부속품 채용이 늘어가고 있는 추세이다. 하지만, 자동차 외장 램프의 경우, 밀폐된 공간에서
램프의 점등 및 소등으로 인해 내부 온도가 상승 및 하락하게 되고 이로 인해 플라스틱 부속품
내 함유된 수분을 방출하게 되어 램프 내부에 김서림이 발생하게 된다. 따라서, 본 연구에서는
자동차 전조등에 적용되는 고분자 복합재료의 수분 흡습 거동과 이에 따른 소재 특성에 대해
연구하였다. 수분 흡습 거동은 확산지배방정식인 Fick’s 2nd Law을 따르는 거동을 보였다.
수분 흡습에 따른 치수 변화를 분석한 결과 치수가 증가하는 것을 확인하였으며, 최대 흡습량이
증가한 소재일수록 치수변화도 증가하는 것을 확인하였다.

3PS-154 이평찬
복합재료 적용 경량 테일게이트 연구
이평찬†, 고윤기, 김보람, 곽성복1, 이재용1 자동차부품연구원; 1덕양산업
국제환경규제 강화 및 친환경차의 1회 충전주행거리 향상은 향후 자동차 산업의 큰 기술개발
이슈라 할 수 있다. 이 두가지를 모두 만족할 수 있는 기술 개발 방향은 자동차의 경량화이며,
이를 위한 다양한 연구가 진행되고 있다. 본 연구에서는 자동차의 후미에 장착되는 테일게이트
경량화를 위해서 기존 금속 소재를 복합재료로 대체하기 위한 연구를 수행하였다. 구조재 역할을
하는 Inner의 경우 sheet molding compound를 적용하고, 외관의 Outer의 경우 열가소성
복합재료를 적용하기 위해, 설계 변경을 진행하였다. 이 때 두 단위부품을 접착하기 위한 구조용
접착제를 검토하였으며, 접착제 두께 및 면적 최적화를 진행하였다.

3PS-155 이하람
Characterization on Mechanical Properties of PPS Fiber According to Melt Viscosity
and Spinning Conditions
이하람, 이승구†, 조원기, 원종성, 임현수 충남대학교
Poly(phenylene sulfide)(PPS) resin, known as a super engineering polymer, has high
flame retardancy compared with general purpose resin and has excellent chemical
resistance. Especially, the bag filter composed of PPS fiber is applied to dust collecting
facilities of incinerator. Materials used as a bag filter need high mechanical properties
as well as high heat resistance. Generally, the higher the melt viscosity(MV) of the
polymer, the greater the mechanical strength of the final product. However, when the
PPS was spun as a fiber, its strength is not proportional to the MV increase. In this
study, the mechanical properties of PPS fiber according to the MV and spinning conditions
of the PPS resin were investigated, DSC and TGA analysis were conducted to verify
the relationship between the crystallinity, thermal stability, and mechanical properties
of the fiber. The effect of viscosity and spinning condition of the PPS resin on fiber
spinning is examined.

3PS-156 이현지
Preparation and Characterization of Polyethyleneimine Crosslinked Lignin Adsorbents
for Removal of Hexavalent Chromium Ions
†

이현지, 이기훈 , 김정수, 김정은, 전경화 서울대학교
Hexavalent chromium ions are toxic and carcinogenic thus necessarily removed to prevent
permanent accumulation in the human body while trivalent chromium ions can act as
an essential element in nature. Various methods have been developed to remove Cr(VI)
such as adsorption, chemical precipitation methods, ion exchange, and so on. Lignin,
the second most abundant natural polymer in the earth has several functional groups
capable of adsorbing Cr(VI) ions. However, adsorbents based on lignin has poor
mechanical property as well as insignificant adsorption efficiency. In this study,
polyethyleneimine crosslinked lignin beads were prepared by using glutaraldehyde for
the sake of enhanced Cr(VI) removal capacity and ensured mechanical stability. For
the characterization, FE-SEM, DLS, XPS and UTM were performed for both lignin beads
and PEI-lignin beads. Furthermore, we confirmed Cr(VI) removal behavior under various
conditions.

3PS-157 이혜성
그레핀 나노플레이틀렛의 형상에 따른 복합재료의 전도특성
이혜성, 김성륜† 전북대학교
그래핀 나노플레이틀렛(graphene nanoplatelet, GNP)의 우수한 전도 특성이 보고됨에 따라,
이를 이용한 고전도성 복합재료 개발에 대한 연구가 요구되고 있다. GNP의 측면 크기와 두께에
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따른 다양한 형태와 이를 혼입한 복합재료의 전도특성 간의 관계에 대한 연구가 보고되고 있다.
본 연구에서는, 측면 크기와 두께가 다른 네 가지 종류의 GNP를 폴리아마이드6(PA6) 메트릭스와
밀폐식 혼합기를 사용하여 용융 혼합하였고, GNP의 형태가 복합재료 전도특성에 미치는 영향을
조사했다. GNP의 측면 크기가 크고 두께가 두꺼울수록 우수한 복합재료의 열전도도가 관찰되었
고, 이러한 결과는 GNP 필러 및 PA6 메트릭스 간의 계면의 양이 적어질수록 계면저항의 양이
상대적으로 적어지기 때문이라 사료된다. GNP 필러의 측면 크기가 작고 두께가 얇을수록 동일
필러 함량에서 복합재료 내부의 필러 개수가 증가하고, 전자 터널링효과를 고려한 전자 전도
네트워크 형성이 유리하여 우수한 복합재료 전기전도도가 관찰되었다.

3PS-158 이호섭
고내열성 발포 절연 컴파운드 및 이를 적용한 자동차 전장용 고속 통신 케이블 개발
이호섭†, 박성근, 박철현, 강승훈 경신전선
최근 Green Car(전기 ․ 자율주행자동차) 시장의 급격한 성장으로 주행 중 차량의 정보를 정확하고
고속으로 전송하기 위하여, 신호전송능력의 통신 특성이 우수한 케이블 수요가 증가하고 있다.
특히 차량의 엔진룸 또는 루프 등 고온의 환경에 사용되는 통신 케이블은 우수한 통신특성과
함께 내열특성도 함께 요구되고 있다. 그러나 일반적인 동축케이블은 폴리에틸렌의 발포 절연체가
피복된 구조이며, 고온 환경하에 사용될 경우 발포체 수지의 열화로 고분자 사슬의 균열이
발생되며, 비가교 발포 절연체를 사용할 경우 융점 이상으로 올라가면, 수지의 용융 현상으로
발포체의 변형이 발생하여 사용 온도의 제한을 받는다. 본 연구에서는 고내열의 발포 컴파운드를
개발하여, 이를 적용한 통신 케이블 절연체의 고온 변형 및 우수한 통신 특성을 검증하였다.
또한, 화학 발포제를 사용하지 않고 불활성 가스를 활용한 절연체 발포 제어 기술을 활용하여
장조장 제조가 가능한 통신 케이블을 개발하였다.

3PS-159 이호현
Gelatin-based Bio-composites with Dialdehyde Cellulose Nanocrystals
†

이호현, 곽효원, 진형준 인하대학교 고분자공학과
Recently, bio-nanocomposite have a great attention due to increasing demand of
sustainable development and eco-friendly materials. In this regard, gelatin has been
considered as a prospective bio-polymer due to its biodegradability and biocompatibility.
However, its utilization is limited due to its weak mechanical properties and hydrolytic
stability. In this study, we developed a naturally derived, environmentally friendly, and
strong biopolymer film based on gelatin reinforced by surface-modified cellulose
nanocrystals (CNCs). Covalent crosslinks were formed between the amine groups of
gelatin molecules and the aldehyde groups of CNCs via nucleophilic addition. The gelatin
composite films developed showed an impressive improvement in terms of mechanical
properties, which could also open a door for practical applications of gelatin-based
materials. Also, enhanced hydrophobic properties were investigated via contact angle,
wetting time, water absorption, and water solubility.

3PS-160 임민지
Improvement of UV-Cured Hard Coating Characteristic by Organic/Inorganic Hybrids
임민지, 송지은, 박지현, 김형일† 충남대학교
The plastic sheets usually require improvement in properties such as surface hardness,
abrasion resistance, scratch resistance and transparency compared with the glass
substrate. In this study, UV-curable organic/inorganic hybrids were synthesized by
sol-gel method to improve surface physical properties of hard coatings. Both sol-gel
reaction and UV-curing reaction were properly controlled to improve the dispersibility
of inorganic component in urethane acrylate organic material. UV-cured organic/
inorganic hybrids showed an improved surface hardness and thermal resistance of
hard coatings depending on the content of inorganic component.

3PS-161 임윤지
Effect of Silver-plated Expanded Graphite Addition on Thermal and Electrical
Conductivities of Epoxy Composites
임윤지, 박수진† 인하대학교
To enhance the thermal and electrical conductivities of epoxy composites, we prepared
epoxy composites contacting hybrid fillers consisting of graphite (G), expanded graphite
(EG), and copper powder (Cu). EG was electrolessly silver (Ag)-plated to improve the
better conductivity properties of the composites. Ag–EG, G, and Cu were incorporated
into the epoxy to form hybrid composites (Ag–EG/G/Cu). The Ag–EG surfaces were
characterized by scanning electron microscopy, energy dispersive spectroscope, and
X-ray photoelectron spectroscopy. The thermal and electrical conductivities of Ag–
EG/G/Cu were tested using a laser flash analysis and a four-point probe electrical
resistivity tester, respectively. The results indicated that the thermal and electrical
conductivities of the composites were enhanced by the addition of the hybrid fillers
with the creation of an interconnecting conductive pathway.

3PS-162 임윤지
Effect of Nickel Plating on EMI Shielding Effectiveness of Carbon Papers/Epoxy
Composites
†

임윤지, 박수진 인하대학교
To develop high-quality electromagnetic interference shielding efficiency (EMI SE)
materials, nickel-carbon fiber papers (Ni-CPs) were prepared using an electroless
nickel-plating method and a wet-laid process to obtain Ni-CP/epoxy composites with
enhanced EMI SE. The morphologies and structural properties of Ni-CPs were determined
using scanning electron microscopy (SEM) and X-ray diffraction (XRD). It was found
that the intensity of the metallic Ni peak increased with increasing Ni-plating time.
In the frequency range of the electromagnetic waves from electrical appliances (0.5–1.0
GHz), the 5Ni-CP/epoxy composites of 0.25 mm thickness exhibited high EMI SE. The
EMI SE of the composites was measured according to ASTM D4935-99 and increased

2018년 추계학술대회 연구논문 초록집
in proportion to the current density because of the role of Ni particles. This result implies
that the presence of Ni on the pitch-based carbon fibers can lead to good EMI SE,
owing to the EMI adsorption behaviors of the metal particles.

3PS-163 임윤지
Electromagnetic Interference Shielding Effectiveness of Nickel-plated Polyacrylonitrile
(PAN) Fibers
†

임윤지, 백윤미, 박수진 인하대학교
Polyacrylonitrile (PAN) fibers were nickel (Ni)-plated chemically to enhance the
electromagnetic interference shielding effectiveness (EMI-SE). The surface properties
of the Ni-PAN fibers were characterized by scanning electron microscopy (SEM), X-ray
photoelectron spectroscopy (XPS), and X-ray diffraction (XRD). The EMI-SE of the Ni-PAN
fibers was tested by a EMI shielding analyzer. The EMI-SE of as-receives PAN and
20-Ni-PAN fibers showed approximately 0.1 and 38 dB at 2.2 GHz, respectively. The
EMI-SE of Ni-PAN fibers was enhanced compared to that of as-received PAN fibers.
Our results indicate that the Ni-PAN fibers can lead to a EMI-SE improvement due
to the EMI adsorption behavior of the nickel particles.

3PS-164 임현수
Characterization of PVDF/PAR Blends According to 3d Printing Conditions
임현수, 오우진, 조원기, 원종성, 이승구† 충남대학교
Poly(vinylidene fluoride) (PVDF) has been studied as a representative piezoelectric
polymer exhibiting the largest permittivity. However, the piezoelectric material using
only PVDF has a relatively low mechanical properties. In this study, PVDF having
piezoelectric property and highly oriented liquid crystal polymer polyarylate (PAR) were
blended to prepare a filament, and piezoelectric composites were prepared by fused
deposition modeling(FDM) type 3d printing using filament. The composites were prepared
through various conditions of blend ratio, printing temperature and speed and the changes
of physical properties were confirmed by analyzing the composite materials.

3PS-165 임현준
Reversible and Recyclable Epoxy Vitrimer Based on Covalent Adaptable Networks
and Degradable Disulfide Bonds
임현준, 김묘음, 권용구† 인하대학교
Thermoset polymers containing permanently cross-linked networks cannot be remolded
and reprocessed after being cured. Vitrimers are a class of thermosets which have
plasticity via covalent adaptable networks, so they can be reshaped and reprocessed
while maintaining network integrity. Epoxy vitrimers have advantages such as low cost,
ease of synthesis and fast stress relaxation at high temperature. Nevertheless, recycling
of epoxy vitrimers is difficult because their degradation is limited due to their internal
structure composed of tightly cross-linked networks. Here we synthesized novel epoxy
vitrimers which can be recyclable and remendable via the introduction of degradable
disulfide bonds. To enhance the strength of mechanical properties, trifunctional epoxy
resin was added with bifunctional epoxy. The mechanical and thermal properties were
analyzed by thermogravimetric analysis (TGA), differential scanning calorimetry (DSC),
dynamic mechanical analysis (DMA) and rheometry.

3PS-166 장은행
Mechanical Properties of Nanodiamond/Graphene Oxide-incorporated Epoxy
Nanocomposites
장은행, 박수진† 인하대학교
Novel hybrid fillers composed of nanodiamond (ND) nanocluster-decorated graphene
oxide (GO) were fabricated and incorporated in an epoxy matrix. ND nanoclusters with
an average diameter of 50–100 nm were uniformly grown on the GO surface. The hybrid
filler provided significant enhancement of mechanical properties, such as flexural strength,
flexural modulus, and fracture toughness. In particular, the epoxy composite containing
0.1 wt% of GN hybrid exhibited a stronger mechanical behavior compared to that containing
0.2 wt% of GO. As the GN loading increased, the thermal stability, the integral procedural
decomposition temperature, and the activation energy increased as well. The toughening
mechanism was illustrated by a microcrack theory based on the microscopic analysis
of the fracture surfaces. The presence of ND nanoclusters not only hindered the
aggregation of the GO sheets, but also played a crack pinning role in the polymer-matrix
composites.

3PS-167 장은행
Nanodiamond/boron Nitride/Epoxy Nanocomposites with Superior Thermal Conductivity
for Thermal Management Applications
†

장은행, 박수진 인하대학교
This research focused on evaluating the thermal and physical properties of a composite
reinforced with nanodiamonds and epitaxial boron nitride in an epoxy matrix.
Nanodiamond-attached exfoliated hexagonal boron nitride nanoplates were fabricated
using 4,4′-methylene diphenyl diisocyanate as the coupling agent. The morphology
and structure of boron nitride (BN), exfoliated hexagonal BN nanoplates (EBN), and
nanodiamond-attached EBN nanoplates (NDEBN) were determined. Epoxy composites
were fabricated by in-situ polymerization and reinforced with various concentrations
of either EBN or NDEBN nanoplates. These composites exhibited high thermal stability
and high thermal conductivity, attributed to the exceptional thermal stability and thermal
conductivity inherent in nanodiamond materials. In addition, inserting nanodiamond
particles between BN layers prevented the BN nanosheet from forming agglomerates.
We also found that nanodiamond particles improved dynamic mechanical properties.

3PS-168 장은행
Rheological and Thermo-physical Performances of Nanodiamond@Graphene
Oxide-incorporated Carboxylated-polymer Composites
장은행, 박수진† 인하대학교
A carbon/carbon hybrid nanofiller based on nanodiamond-decorated graphene oxide
(ND@GO) was designed and incorporated in carboxylated styrene-butadiene rubber
(XSBR) for fabricating XSBR/ND@GO nanocomposites. The morphology and structure
of the designed ND@GO nanofiller were investigated comprehensively. A modified latex
compounding method was employed to fabricate the rubber/ND@GO nanocomposites
to ensure a homogenous dispersion of the nanofiller in the polymer matrix, which was
confirmed by high-resolution scanning electron microscopy. The mechanical properties,
thermal stability, dynamic rheological, and dynamic mechanical properties of the
XSBR/ND@GO nanocomposites were studied. The as-prepared XSBR/ND@GO nanocomposites
exhibited superior mechanical properties, thermal stability, and thermo-physical
properties attributing to special ND@GO structure and stronger interfacial interactions
between the filler and rubber matrix.

3PS-169 장익범
In-situ Synthesis of BiOClx/BiOBry/BiOIz Decorated on Polyacrylonitrile based
Nanofibers for Visible-light Photocatalytic Investigation
장익범, 박수진† 인하대학교
In this work, BiOClx/BiOBry/BiOIz/PAN (x+y+z=1) composite nanofibers are prepared
by electrospinning and sol-gel method. The photocatalytic degradation of
trichloroethylene (TCE) over BiOClx/BiOBry/BiOIz/PAN nanofibers were investigated by
gas chromatography method. Obtained from results, the optimum photocatalytic activity
was achieved with BiOCl0.3/BiOBr0.3/BiOI0.4/PAN fibers under visible light irradiation.
From X-ray photoelectron spectroscopy (XPS) result, peaks of C-O, C=O at 286.0 eV,
288.3 eV can disclose that BiOClx/BiOBry/BiOIz has doped on PAN fibers. As for X-ray
diffraction (XRD), it can be further confirmed that we had synthesized the as prepared
composite nanofibers successfully.

3PS-170 장익범
In-situ Growth of Graphene Oxide/BiOCl Decorated on Polyacrylonitrile based
Nanofibers and their Application in Photocatalytic Degradation of RhB
†

장익범, 박수진 인하대학교
In this paper, we prepared the graphene oxide/BiOCl/PAN nanofibers by two-step
synthesis method and characterized their structures, morphologies, and photocatalytic
behaviors by X-ray diffraction, diffuse reflectance spectroscopy, scanning electron
microscopy and photocatalytic activity measurements, respectively. From the results,
we can obtain that coupling graphene oxide/BiOCl fibers could enable better
photocatalytic performances as compared to that pure BiOCl towards the degradation
of rhodamine B under visible light irradiation. It could be attributed to the more effective
separation of photogeneration electron and holes between BiOCl and graphene oxide,
and the better adsorption capacity of rhodamine B.

3PS-171 장익범
Influence of Titanium Dioxide on Photocatalytic of Polyvinylpyrrolidone Based
Nanofibers Synthetized via Electrospinning
장익범, 박수진† 인하대학교
In this study, Polyvinylpyrrolidone (PVP) had been chosed as a promising material for
electrospun, because it has many desirable properties, such as solubility in various
solvents, physiological compatibility, chemical inertness, and excellent film-forming
ability. Meanwhile, PVP nanofibers containing titanium dioxide (TiO2) were synthetized
via electrospinning. The photocatalytic activities of the samples were investigated by
monitoring the degradation of methylene blue with the samples as photocatalyst under
irradiation. The optimum photocatalytic activity was achieved with the webs containing
7 wt% TiO2. The results showed the proposed method to be effective for improving
the photocatalytic properties of TiO2-doped nanofibers; the doping process also
increased the surface area of the nanofibers.

3PS-172 장준호
Stretchable and Transparent Electrode Made from Gold Nano-sheets
장준호, 이주현, 김진곤† 포항공과대학교
Foldable and wearable devices require highly stretchable and transparent electrical
conductors. Many metals are used as conductors. Silver nanowires are transparent
and stretchable, but have high resistance. Gold nano-mesh are highly transparent,
but not stretchable. The other way, Au nano-sheets are highly stretchable, but not
transparent. Here, we present Au multiple layers of nano-mesh (MLNM) with all
characteristics. By stacking Au-nano-mesh, Au-MLNM has the same effect as gold
nano-sheets. It will show high efficiency and is reusable.

3PS-173 장철훈
The Study of Mechanical and Electrical Properties of Vitrimer Filled with Mulltiwalled
Carbon Nanotubes
장철훈, 염용식1, 윤호규1,†, 고동원1 고려대학교 대학원; 1고려대학교
The epoxy/ multi-walled carbon nanotubes (MWCNTs) composites was fabricated using
fatty acid for flexiblility of epoxy composites. vitrimer has recycling and flexibility property
because fatty acid linker typically possesses longer backbone chain, and hence has
more freedom of motion at given temperature. The curing behavior and glass transition
temperature (Tg) of vitrimer were analyzed using Differential Scanning Calorimeter (DSC)
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and Dynamic mechanical analysis (DMA). For high electrical conductivity of composites,
MWCNT was used as a conductive filler and confirmed that percolation threshold by
Dielectric Analysis (DEA). The high aspect ratio (L/D) of MWCNT shows the low percolation
threshold due to formation of conducting path. The mechanical properties of vitrimer
filled MWCNT was measured by Universal Testing Mechine (UTM). The tensile strength
and adhension propertises were increased due to improvement of Van der waals interation
in matrix.

as transfer to metal fibers via metal deposition. This approach allows for the fabrication
of freestanding transparent flexible thin films with various conducting materials, which
can be utilized to deposition.

3PS-179 정경모
광경화형 코팅액의 배합조성에 따른 경화필름의 특성 (Properties of the Cured Film according
to the Composition of UV-Curable Coating Liquid)
†

3PS-174 장현주
Synergistic Effects of Polymethylmethacrylate Beads and Sintering of Copper
Nanoparticles on Thermal Properties of Polycarbonate Composites
장현주, 이형진, 최진용, Vu Minh Canh, 김성룡† 한국교통대학교
We introduce a simple method to improve the thermal conductivity of polycarbonate
(PC) composites by synergistic effects of segregated network of formic acid-treated
Cu nanoparticles (NPs) and polymethylmethacrylate (PMMA) beads. The surface-treated
Cu NPs, PMMA beads and PC pellet were mixed using injection machine at 280 ℃
and the Cu/PMMA/PC composites were prepared by using extruder machine. The thermal
conductivity, and thermal stability of the PC composites were investigated. The significant
improvement of the thermal of PC composites was attributed to segregation of the Cu
NPs between PMMA beads. At 30 wt% of Cu NPs, the thermal conductivity of the PC
composites was 1.2 W/mK in the presence of 30 wt% of PMMA beads. This research
was supported by Korean National University of Transportation in 2018.

3PS-175 전경수
A Study on the Natural Functional Pyrolignous Acid by Using Hydrogen Peroxide and
Performance Evaluation of Deodorization Filters
전경수†, 서영민, 이민지, 정용일 한국섬유기계융합연구원
본 연구에서는 과수전정지(뽕나무)를 활용한 탄화공정을 통해 목초액을 제조하였고, 과산화수소
처리를 위해 촉매로서 인산을 사용하였고 가열, 숙성, 필터링 과정을 통해 최종 과산화수소처리
목초액을 제조하였다. 이를 활용하여 스타이렌계 바인더를 사용하여 딥코팅방식으로 코팅 후
건조하여 공기청정기용 탈취필터를 제조하였다. 탈취필터는 황색포도상구균과 대장균 2종의
항균성 99.9%를 나타내었으며, 탈취 성능평가는 암모니아, 초산, 아세트알데히드, 톨루엔, 포름알
데히드 등 5대 가스를 사용하여 8 m3로 구성된 아크릴 챔버내에서 탈취시험을 진행하였다.
탈취시험 결과, 과산화수소처리한 목초액이 처리하지 않은 목초액에 비해 암모니아, 아세트알데히
드의 가스 탈취성능이 기존대비 15% 이상 향상됨을 확인하였다.

3PS-176 전경화
Preparation and Characterization of Oxidized Alginate/Gelatin Crosslinked Fiber
전경화, 이기훈†, 김정수, 김정은, 이현지 서울대학교
Gelatin derives from collagen which is known as major component of natural ECM.
Since it has the benefits of biocompatibility, biodegradability, and low immunogenicity
thanks to tripeptide RGD motif, gelatin is regarded as promising material in various
applications such as tissue engineering. However, in order to broaden its application,
gelatin needs to be crosslinked or blended with other polymers due to its poor mechanical
properties. Alginate is one of the natural polysaccharide extracted brown algae and
readily fabricated by ionic interaction between poly(guluronate) blocks and divalent
cations. In this study, we synthesized oxidized alginate via periodate oxidation and
prepared oxidized alginate/gelatin crosslinked fiber through wet spinning under CaCl2
coagulant. The structure of the fiber was investigated by 1H-NMR, FT-IR, FE-SEM.
Furthermore, several experiments for the identification of the stability of blend fiber
including UTM were performed.

3PS-177 전유빈
Transparent and Stable Superhydrophobic Surface for Anti-stain Coating
전유빈, 사르와난, 하창식† 부산대학교
In this work, we report the fabrication of coating material which exhibit excellent
transparency, superhydrophobicity, as well as anti-staining properties on glass
substrates. The coating solution was synthesized by click chemistry followed by surface
modifications with a hydrophobic agent. The obtained solution was spin coated on a
glass substrate followed by subsequent temperature curing. The surface morphology
and chemical compositions of the obtained coating materials were analyzed by high
resolution scanning electron microscopy (HRSEM), X-ray photoelectron spectroscopy
(XPS) and atomic force microspectroscopy (AFM). The transparency, static contact angle
(SCA) of coated samples were measured by UV-Visible spectrophotometer and drop
shape analysis system, respectively. The coated substrate showed excellent transparency,
superhydrophobic, and anti-stain surface properties.

3PS-178 전환진
Fabrication of Hybrid-structured Carbon/Metal Nanofiber Mesh Films for Flexible
Transparent Electrodes Fabricated via Electrospinning and Metal Deposition
†

전환진 한국산업기술대학교
Electrospinning has been developed extensively to fabricate nano- and micro-sized
transparent electrodes with high flexibility for use as components in various future
optoelectronic devices, such as paper-like displays, touch screen, flexible light-emitting
diodes, photovoltaic cells, and smart windows. In this work, hybrid-structured metal
mesh (HMM) films, composed of the combination of structures with aligned micro-sized
metal fiber arrays and random networks of nanosized metal fibers, were fabricated
by a new, highly efficient process based on electrospinning for use as flexible transparent
electrodes. This developed technique is based on the generation of different-sized
electrospun polymer fibers by controlling the parameters of electrospinning, as well
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정경모 강원대학교
에폭시계 올리고머에 다관능 모노머와 단관능 모노머를 일정비율로 배합한 코팅액을 제조하였고,
이들 배합조성의 구조차이가 경화필름의 특성에 미치는 영향에 대해 검토하였다. 경화재료로서
2관능 epoxy oligomer를 이용하였다. 다관능 모노머로서는 Trimethylolpropane triacrylate
(TMPTA)와 EO변성-TPMTA등을 이용하였다. 단관능 모노머로서는 2-Hydroxylethyl
methacrylate(HEMA), 2-Hydroxylethyl acrylate(HEA)등을 이용하였다. 개시제로서는 2,4,6Trimethylbenzoyl diphenylphosphine oxide(TPO)를 이용하였다. 광경화형 코팅액의 배합조성
은 올리고머(20)/다관능모노머(30)/단관능모노머(50)/개시제(5)로 조정하였다. 와이어바 No.9
번을 이용하여 비흡수성 기재 표면에 피막의 두께가 10 μm가 되도록 코팅액을 도포하였다.
메탈할라이드램프를 이용하여 대기중에서 광에너지를 조사하였다. 코팅된 경화필름의 표면특성,
수축율, 점탄성 특성을 평가하였다. “이 논문은 2018년도 정부(교육부)의 재원으로 한국연구재단
의 지원을 받아 수행된 기초사업임(No. 2018R1A6A3A110437)”.

3PS-180 정도연
A Comparative Study on Workability and Physical Properties of INITZ PPS and
Advanced Company PPS Resin
정도연, 이종수† (주) KOPLA
PPS는 고내열성, 내화학성 등을 지닌 슈퍼엔지니어링 플라스틱의 일종으로, 금속 대체 등의
목적으로 사용이 확대되고 있다. 이니츠 PPS는 생산과정에서 유독성 용매를 사용하지 않고
기존 PPS 공정과 달리 클로린(염소)를 함유하지 않은 것을 특징으로 한다. 이에, 본 연구에서는
이니츠 PPS 수지 와 선진사 PPS 수지의 Compounding 비교 평가를 진행하여 이니츠 수지의
상용성 및 작업성등을 비교 평가 및 복합수지의 기계적 특성(휨강도, 인장강도)를 비롯한 하중변형
온도, 선형 열팽창계수 등을 연구하였다. 이러한 특성으로 인하여 금속제품의 대체 재료 및
고내열, 고강성의 특성을 살려 자동차 부품의 용도를 확장하고자 한다.

3PS-181 정도연
친환경 자외선 안정제를 이용한 내광 내후성이 우수한 열가소성 수지 개발
†

정도연, 이종수 (주) KOPLA
플라스틱이나 고무, 섬유제품의 옥외 사용시 노화를 일으시큰 주원인은 태양광선의 자외선에
의한 것으로 자외선 파장에 따라 자외선-A(UV-A, 320~400 nm), 자외선-B(UV-B, 280~300
nm) 및 자외선-C(UV-C, 100~280 nm)로 나눌수 있다. 이러한 자외선 안정제의 메커니즘은
자외선 에너지를 선택적으로 흡수하여 적외선 에너지 형태로 변화하여 방출하는 것으로 알려져
있으며, 하이드록시(Hydroxy), 벤조페논(Benzophenone), 벤조트리아졸(Benzotriazole), 치환
된 아크릴레이트(Suvtitues Acrylate) 등이 주로 사용되며 자외선 흡수제는 파장 250~400
nm의 빛을 흡수한 뒤 이에너지를 열에너지로 바꾸는 역활을 한다. 본 연구는 화학 구조적으로는
벤조페논으로 자외선 안정제를 이용한 내광 내후성이 우수한 열가소성 수지에 관한 것으로
친환경적인 자외선 안정제를 이용하여 Amine 및 Toluene을 사용하지 않아 환경적 문제가
발생하지 않으며 Benzopheonoe 원료를 사용하여 축합한 후 환경적 문제를 해결하고 기계적
물성을 유지하면서 가속 내후성 평가시 향상된 열가소성 수지를 평가를 진행하였다.

3PS-182 정빛남
The Fabrication of Polylactic acid (PLA)/Cellulose Nanofiber (CNF) Nanocomposites
with Plasticizer as Dispersing Agent
정빛남, 이미지, 심진기, 황성욱† 한국생산기술연구원 패키징기술센터
The fabrication of cellulose nanofiber (CNF) reinforced composites has been until now
debatable due to difficulties in obtaining homogeneous dispersion of hydrophilic CNFs
in a hydrophobic polymer matrix. In this study, Polylactic acid (PLA) / CNF nanocomposites
were prepared by melt mixing method with triethyl citrate (TEC) as plasticizer. And
TEC has been used as a plasticizer and processing aid to facilitate CNF dispersion.
The reinforced nanocomposites were prepared with 1 wt% CNF content and varying
amounts of TEC. Due to the effect of the plasticization, the increase of elongation at
break was confirmed, and the plasticizer content having the optimum physical properties
was found. In the morphology analysis using scanning electron microscopy (SEM), we
confirmed that CNF is well dispersed in the PLA matrix. Oxygen and water vapor barrier
properties of the nanocomposites were evaluated by various analytical instruments to
achieve optimized property and performance.

3PS-183 정용일
친환경 고분자 플라스틱 제조 및 특성 평가
정용일†, 이민지, 서영민, 전경수 한국섬유기계융합연구원
왕겨는 국내에서 1년에 100만톤 이상 생산되는 대표적인 농부산 바이오매스 소재로 실리카를
함유하고 있어 그 활용이 제한적인 상황임. 본 연구에서는 왕겨에서 실리카 및 리그닌 소재를
제거하고 남은 셀룰로오스 소재로부터 셀룰로오스 나노피브릴를 제조하고 스테아릭산 코팅을
통해 소수화 과정을 거침. 소수화된 셀룰로오스 나노피브릴은 다양한 플라스틱에 혼합되어
강화소재 및 경량화 필러소재로서의 가능성이 평가되었고 특히 3D 프린팅 레진의 경량화 강화소재
로서도 그 활용이 평가되었음. 특히 3D 프린팅 광경화성 레진의 경우 블록 조형체의 경우
무겁고 시간 경과에 따라 형태 뒤틀림 등의 한계를 지님. 셀룰로오스 나노피브릴 소재 혼합을
통해 이러한 기존 플라스틱 소재의 한계를 극복하는 방안을 다양하게 검토하였음.

3PS-184 조경렬
Large-Scale Alignment of Polymer Semiconductor Nanowires for Efficient Charge
Transport via Controlled Evaporation of Confined Fluids
†

조경렬, 정재원, 최솔잎, 장민철 전남대학교
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Long-range alignment of conjugated polymers is as critical as polymer chain packing
for achieving efficient charge transport in polymer thin films used in electronic devices.
Here, we report a scalable strategy that enables the deposition of macroscopically
aligned polymer nanowire (NW)-array films with highly enhanced charge carrier mobility,
using a modified controlled evaporative self-assembly (MCESA) technique. The OFETs
based on highly oriented P3HT NW-films exhibited a more than 10-fold enhancement
in the carrier mobility, with the highest mobility of 0.13 cm2 V-1 s-1, compared to the
OFETs based on pristine P3HT films. Significantly, the large-area aligned P3HT NW-films,
which were deposited over 12 arrays by the MCESA coating, result in an excellent average
device performance (i.e., average charge mobility ≈ 0.11 cm2 V-1 s-1) with a low variation
2 -1 -1
(i.e., standard deviation ≈ 0.0172 (16%) cm V s ) overcoming a critical challenge
in the field of OFETs.

3PS-185 조경화
Sulfonated Poly(arylene ether sulfone) based Composite Membrane Using Hindered
Amine Grafted Graphene Oxide Having Antioxidant Property for Proton Exchange
Membrane Fuel Cell Applications
조경화†, 김기현, 배중문 서울대학교
Sulfonated poly(arylene ether sulfone) (SPAES) is one of the strong candidates for proton
exchange memprane replacing expensive perfluorosulfonated ionomers in polymer
electrolyte membrane fuel cells (PEMFCs). However, sulfonated hydrocarbon membranes
usually suffer from crucial deterioration because reactive oxygen species (ROSs) can
attack the polymer chain. Therefore, hindered amine grafted graphene oxide (HA-GO)
which has antioxidant properties was prepared to be used as a filler of SPAES membrane.
The SPAES/HA-GO composite membrane had improved proton conductivity, mechanical
strength, chemical stability and thermal stability in comparison to pristine SPAES
membrane. Especially, the composite membrane showed excellent improvement of
chemical stability based on the result of Fenton’s test.

3PS-186 조광래
A Facile Approach to Fabrication of Hollow ZnS Nanoparticles
†

조광래, 이동훈 , 김동현 위덕대학교
Well-defined, monodispersed hollow ZnS nanoparticles were successfully synthesized
by a facile one-pot solution method at room temperature. Hollow ZnS nanoparticles
were fabricated using polystyrene nanoparticles as seed particles. The removal of core
particles via solvent extraction yields hollow nanoparticles. The structures and
morphologies of the obtained products were characterized with Fourier transform infrared
(FT-IR), thermogravimetric analysis (TGA), X-ray photoelectron spectroscopy (XPS),
X-ray diffraction pattern (XRD) and scanning electron microscopy (SEM). The formation
mechanism of the hollow structure of the ZnS nanoparticles was also investigated. The
technique developed here is expected to be useful in the preparation other metal oxides
and hollow architectures.

3PS-187 조길훈
6가크롬 검지용 필름형 색변환 센서
조길훈†, 함태인 성균관대학교
중금속은 지속적 노출에 따른 인체에 심각한 유해성을 지닌 물질이다. 그 중 6가크롬은 장기간
흡입하거나 피부에 접촉 시, 호흡기쪽의 암이나 피부암을 유발 시킨다. 본 연구는 6가크롬을
분석장비가 필요 없이 효과적으로 육안 식별이 가능한 색변환 센서를 코팅방식에 기초하여
개발하는데 목표를 두고 있다. 코팅에 적합한 고분자 바인더로 Polyvinylalcohol(PVA)를 선정하
여 Diphenylcarbazide 지시약과 유기산인 Citric acid를 혼합 한 후, PET 기판위에 bar-coating
하여 건조 후 색변환 센서 필름을 제작하였다. 제조된 색변환 센서에 ppm별로 6가크롬 수용액을
낙하 접촉시켜 색변환을 육안으로 관찰하였고 UV-Vis spectrometer를 이용한 광학적 분석을
통한 색변환 센서의 검지 감도를 측정하였다.

3PS-188 조남석
Preparation of Self-healing Coating Film for Automobile and Mobile Parts
조남석† 노루페인트
The present invention relates to a protective film for automobiles and mobile phones,
etc. Specifically, our films have a self-healing (elastomer recovery) function such as
an anti-fouling and slippery function. In addition, the films show an excellent stretchabillty
and good adhesion to corners or curved portions of a vehicle. a top coating layer
capable of elastomer-recovery is formed on one of the stretchable transparent base
films such as a thermoplastic polyurethane (TPU), a polyurethane (PU), and a polyethylene
terephthalate (PET) film. An adhesive coating layer coated with a transparent adhesive
is formed on the backside of the base films. In this invention, we provide a protective
film for automobiles and mobile phones, which is formed by laminating releasing paper
on a lower part of an adhesive coating layer. The thickness of the top coating layer
is 5 to 20 μm. Roll coating and comma coating are widely used as coating methods.

3PS-189 조미연
Environment Friendly Foam Using Polymeric Acid for Reducing Harmful Gases
조미연, 김보현, 김연욱1, 신민승1, 조용연1, 이선종† 한국생산기술연구원; 1동진쎄미켐
Synthetic polymer foams are used in the everyday life, for example, foam mattress,
soundproof matters, and so on. However, harmful gases from polymer foams can cause
respiratory diseases and bad smell. As the interest for environmental pollution increases,
the request increases to reduce the harmful gases released from polymer foams. Here,
we introduce a new synthetic process of polymer foams to reduce ammonia gases.
For the environment friendly foam, polyacrylic acid and poly(4-styrenesulfonic acid)
are used as deodorant for the ammonia gas. The polymeric acids were mixed with

polyvinyl chloride sol and azodicarbonamide foaming agents. From the degassing test,
the reduction rate of the ammonia gas was increased over than 90% compared to the
reference. In addition, the new foams mixed with polymeric acids show similar specific
gravity and color.

3PS-190 조승빈
Production of Particles with Low Aspect Ratio by Floating Porous Devices in Drowningout Crystallization
조승빈, 이종휘†, 김정은 중앙대학교
Efficient downstream process can depend strongly on their physicochemical properties
such as size and crystal habit. Especially, crystal habits of high aspect ratios such
as needle-like by anisotropic growth have difficulties due to low flowability and packing,
and vulnerability to particle damages. To solve this problem, we used a simple porous
device for uniform particle production of lower aspect ratio of drug particles. In this
study, the drowning-out crystallization with porous devices was investigated using
naproxen, a nonsteroidal anti-inflammatory drug, and we confirmed that the effect of
the porous device system in the drowning-out crystallization by using other various
drugs. By using this simple method,It was possible to save additional cost, time and
energy, solving the problems of the downstream processes occurring in the various
industries.

3PS-191 지성민
Effect of Core-Shell Structured Curing Agent by Dry Particle Coating on Lap Shear
Strength of Epoxy Adhesive
지성민, 박종혁1, 안철희2, 박 민1,† 한국과학기술연구원/서울대학교; 1한국과학기술연구원;
2
서울대학교
Epoxy resin-based adhesives are cured by polymerizing a mixture of the epoxy resin
and the curing agent, and are classified into two types according to whether they are
pre-mixed or not. Epoxy adhesives have outstanding adhesion to various substrates
but they have low adhesion strength. For this reason, the addition of nano-fillers into
the epoxy adhesives has been studied to enhance adhesive properties of epoxy. In
order to improve lap shear strength of epoxy adhesive, we have developed core-shell
structured curing agents which prepared by dry particle coating.

3PS-192 지한비
Soft Implantable Device Embedded with Multi-channels and Reservoirs for Controlled
Drug Delivery
†

지한비, 김세나, 이승호, 김초림, 조용찬, 한재훈, 최영빈 서울대학교
Implantable drug delivery devices for the treatment of chronic diseases can be more
advantageous when enabled with controlled drug delivery and high patient compliance.
However, the devices are mostly made of hard materials that may need large incision
size and cause discomfort after implantation. To resolve these, we developed an
implantable device made of a soft polymer, polydimethylsiloxane (PDMS). For controlled
drug delivery, multiple pairs of channels and drug reservoir were embedded in the
device. In channels, a biocompatible hydrogel, gelatin was filled to serve as a drug
diffusion barrier. By varying the lengths of channels, we sought to precisely control
a drug release profile and onset time. The drug release onset time and rate could
be modulated from day 1 to day 14 and from 0.4%/day to 4.3%/day, respectively. In
pharmacokinetics study, the average drug concentrations in the blood serum were
observed to be maintained within a narrow range of 44-103 ng/mL.

3PS-194 최기석
Quantification of Interfacial Polarization and Charge Distribution of Micropatterened
Electroadhesive Device for Enhanced Electroadhesion Force
최기석, 정준영1, 남재도1,† 성균관대학교; 1성균관대학교 고분자공학과
Electroadhesion adhesion force was developed at the interface between the electrode
and objects across the insulation dielectric layer. In this study, the electroadhesive
device was fabricated by three layers (flexible support layer, electrode and insulation
layer) to lift various objects. According to the Maxwell equation, the equipotential would
provide the maximum potential at the position where the distance between the in-plane
electrodes is the nearest. Hence the electrode width and space has been reduced
to enhance the adhesion force and it is called as micropatterened electroadhesive
device. The adhesion force of the device on paper was three times higher than normal
electroahdesive device, which contained the electrode width and space of larger than
0.5 mm. The quantitative dielectric permittivity or amounts of charge accumulation between
insulation layer and objects of micropatterened electroadhesive device well above than
the normal electroadhesive device.

3PS-195 최동인
PTFE 를 SAN 으로 Encapsulate 시킴에 따른 난연성 증진에 대한 연구
1,†

1

1

최동인, 윤관한 , 이영실 고분자나노소재연구실; 금오공과대학교
SAN(Poly(styrene-co-acrylonitrile))은 투명성, 광택성 등이 우수한 특징을 가진 투명 플라스틱
이다. 또한, PTFE(Polytetrafluoroethylene)는 내열성, 내약품성, 난연성이 우수한 대표적인
재료이다. 본 연구는 SAN으로 PTFE를 encapsulation해서 composite을 제조하고 난연성의
향상을 보고자 하였다. 유화중합으로 styrene과 acrylonitrile 공중합체인 SAN을 합성하여
SEM을 통해 형상학적인 특성과 입자크기를 확인하였다. 이때 일반적으로 전환율이 높은 것으로
알려진 S/AN의 7/3 조성으로 SAN을 중합하였고 DSC를 측정하여 단일 Tg 피크로 공중합체가
되었는지 확인하였고 NMR 및 GPC를 통하여 sequency 분석 및 분자량을 측정하였다. 제조된
SAN으로 PTFE를 encapsulation한 시료를 제조하여 난연성 실험을 할 예정이다.
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3PS-196 최윤석
Flexible, Free-standing Polyaniline-intercalated Graphene Sheet Films for Electrochemical
Sensor Electrodes

고정하여 압출 및 사출을 시행하여 복합재료의 굴곡특성, 충격특성, 동역학적 열기계분석, 열변형
온도 분석을 시행하여 MAPP를 도입하지 않은 경우와 비교를 하였다.

최윤석, 윤현석1,† 전남대학교 대학원 고분자공학과; 1전남대학교 대학원 고분자공학과/전
남대학교 고분자융합소재공학부
Nanostructured materials are beneficial for sensor application because they have high
surface-to-volume ratio and small dimensions. In this work, conductive and soluble
polyaniline (PANI) was prepared through the combination with three organic additives
as a ternary dopant for achieving both electrically conductive and adhesive properties.
Graphite was spontaneously exfoliated by conductive PANI-glue, which resulted in the
formation of random-alternating layered graphene/PANI (G-PANI) nanoarchitectures.
The sensing performance of the G-PANI electrode depended on the type of dopant
employed, and more importantly, the unique geometrical composition of the nanoarchitecture
gave rise to anisotropic electrical properties. A series or parallel connection-like
configuration of the intercalated PANI nanolayers was formed when a voltage was applied
perpendicular or parallel to the stacked graphene plane.

3PS-201 한현우
Single-Walled Carbon Nanotube/Pinecone Composites as a Unique Biomass Precursor

3PS-197 최준석
Pickering-Emulsion-Polymerized Polystyrene/Fe 3O4-based Magnetorheological
Suspension with High Performance and Enhanced Sedimentation Stability
최준석, 서용석†, 한상석 서울대학교
The magnetorheological (MR) performance of suspensions based on core–shellstructured foamed polystyrene (PSF)/Fe3O4 particles was investigated. Core–shellstructured polystyrene (PS)/Fe3O4 was synthesized by using the Pickering-emulsion
polymerization method. PS core was foamed by using a supercritical carbon dioxide
(scCO2) fluid. The density of the core–shell-structured composites particles was measured
by a pycnometer. The densities of PS/ Fe3O4 and PSF/Fe3O4 particles were much lower
than that of the pure Fe3O4 particle. All suspensions showed similar MR behaviors but
different yield strengths due to the different surface density of Fe3O4 on the PS surface.
The suface of PS/Fe3O4 and PSF/Fe3O4 was rough, which could decrease the sedimentation
velocity of the composite particle. And finally, the suspensions of PS/Fe3O4 and PSF/Fe3O4
showed remarkably improved sedimentation stability compared to Fe3O4-based
suspensions.

3PS-198 최한형
Plasma-coupled Mechanochemistry for High Thermal Conductivity and Mechanical
Properties with Fiber–reinforced Plastic (FRP)
1

2

3,†

1

최한형, 유지완 , 조재영 , 박종혁 한국과학기술연구원/서울대학교; 한국과학기술연구원/
고려대학교; 2서울대학교; 3한국과학기술연구원
Hexagonal boron nitride (h-BN) with unique nanostructures and high aspect ratio have
been the topics of extensive research in thermally conductive applications because
h-BN can form thermal conduction paths in matrix. By adopting mechanochemical bonding
techniques using plasma treatments, we demonstrate a simple way to achieve significant
improvements in both thermal conductivity and mechanical properties of Nylon/glass
fiber (GF)/h-BN composites. Thus, this approach improves the dispersion of GF and
h-BN in polymer matrix, resulting in excellent mechanical properties and thermal
conductivity.

3PS-199 팜티투이동
Clustering of Iron Oxide Nanocrystals in Conjugated Polymer Nanoparticles for
Enhanced, Simultaneous Photothermal, Photoacoustic and Magnetic Effects
팜티투이동, 박주현†, 채정완, 김태형, 트룽프억록, 전병윤, 이지원, YongHyun Lee, Alemayehu
K. Yimam Chung-Ang University
In order to respond to crucial requirements in medical and biomaterial field, especially
just using one simple process but with Multi-applicational feedback, the improvements
in material science have been considered significant. In this research, we have found
a successful combination between two promising materials and importantly showed
that the ordered structure in the assemblies of conjugated polymer and iron oxide is
the main reason for enhancement of simultaneous magnetic properties, photoacoustic
(PA) and photothermal (PT) effects. The hybrid nanoparticles were fabricated by the
new method of forming the phase-separated thin film in the incorporation of a
donor-acceptor polymer, phospholipid and various of magnetic iron oxide amount,
followed by shattering the thin film to create the water-dispersed nanoparticles. The
property of hybrid nanoparticles for both MRI and PT features, the PA effects are
characterized through specialized tests in this research.

3PS-200 하창훈
Effects of MAPP Concentration and Molecular Weight PP Content on the Mechanical,
Thermal and Interfacial Adhesion Properties of Kenaf/Recycled-Polypropylene
Composites
†

하창훈, 이희숙, 김정호, 조동환 금오공과대학교
천연섬유로 강화된 고분자 복합재료의 사용량은 꾸준히 증가하고 있다. 재활용 고분자 수지는
재활용 전의 수지보다 약한 물성을 가져 보통 순수한 수지 또는 좀더 강한 수지를 함께 섞어
그 물성을 향상 시킨 상태로 사용하며 가격과 환경적 문제점 들의 대안으로써 매우 유리한
측면이 있다. 강화섬유는 전통적으로 유리섬유가 많이 사용되어 왔으나 유리섬유의 사용에
의한 많은 단점들인 환경적 문제, 높은 밀도, 낮은 수지와의 접착력 등의 문제로 천연섬유의
사용이 고려되어 왔으며 많은 연구가 진행되었다. 친수성인 천연섬유와 대체적으로 소수성인
고분자의 계면 접착력 향상을 위해서는 계면에 표면처리를 하거나 이 계면에 계면상의 도입이
필요하게 된다. 본 연구에서는 계면상의 도입 방법 중 하나인 MAPP(maleic anhydride-grafted
PP)를 분자량과 MA함량이 서로 다르게 도입 후 IFSS 특성과 천연섬유의 함량을 30 wt%로
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한현우, 윤현석1,† 전남대학교 대학원 고분자공학과; 1전남대학교 고분자융합소재공학부/
전남대학교 고분자공학과
Single-walled carbon nanotubes (SWNTs) were incorporated into the interior of pine
cones via inherent water absorption behavior of the cone. Individually dispersed
aqueous-phase SWNTs were impregnated into the cone along the pathway of water
absorption. Interestingly, it was found that SWNTs were concentrated in the scales of
the cone. To explore the potential of the SWNT/cone composites as a carbon precursor,
the cone was further treated with potassium hydroxide (KOH) solution. The KOH treatment
altered the qualitative properties of the cone, which was used to generate activated
carbons, and led to swelling of the cell wall of the cone to ultimately increase the
size of the pores formed via carbonization. It is believed that our approach provides
more options for ameliorating the properties of biomass-derived carbons.

3PS-202 허성길
Large Area Fabrication of Microlens by Thermal Reflow Following Residue-Free
Nanoimprint with V-Shaped Molds
허성길, 윤현식1,† 쓰리디아이즈 주식회사; 1서울과학기술대학교
Generally, fabrication of microlens arrays have been regarded as expensive and
complicated process. Here, we propose a facile method to form a microlens and manipulate
the lens curvature with the combination of residue-free nanoimprint lithography with
V-shaped molds and thermal reflow of the polymeric structures. Nanoimprint lithography
are a well-known method to construct micro- and nanostructures with low cost in high
resolution. By using V-shaped molds, we can expose a substrate without residual-layers
during nanoimprint lithography (NIL) if we control the initial thickness. Then, we use
thermal reflow to realize spherical or cylindrically curved lenses by applying heat. By
the residue-free process, we can enlarge the temperature and duration ranges because
the polymers are pinned on the exposed substrate. Furthermore, we demonstrate to
modulate the curvature of lenses by controlling initial polymer thickness coated on
a substrate.

3PS-203 현종찬
Atomic Level Surface Transfer Doping of Selenium on Chemically Reduced Graphene
Oxide
현종찬, 곽진환, 윤영수† 강원대학교
In this study, effects of selenium doping on the surface of chemically reduced graphene
oxide (rGO) by simple heating with elemental selenium powders. Numerous selenium
atoms were homogeneously doped on the top surface of rGOs; it caused little structural
change, indicative of surface transfer doping. High resolution TEM images showed no
aggregates or nanoparticles on the surface of rGOs, indicating that selenium atoms
were introduced in an atomic level. Based on first-principles calculations, we found
the selenium atoms to be mainly bonded to the surface edge defect sites of highly
amorphorized rGO, leading to the enhancement of electrical conductivity due to n-type
doping. The σ value of selenium-doped rGO (Se-rGO) reached 210 S cm–1 at 300 K,
while the σ/σ20 K parameter was almost constant (1.3-fold increase from 20 to 300 K),
this indicated that the carrier mobility of Se-rGO was similar to that of graphene.

3PS-204 현하늘
Biphenyl기를 갖는 액정에폭시 합성 및 Filler 첨가 복합재료의 열 분해 활성화 에너지 분석
현하늘, 박종현, 이로운, 조승현† 숭실대학교
액정을 이루는 열경화성 에폭시 수지는 고결정성으로 열전도도가 높은것으로 알려져 있다.
열 방성 액정인 4,4’-diglycidyloxybiphenyl (BP)은 주쇄가 biphenyl기로 이루어져 있어 액정형
성에 유리하다. W.-F. A. Su 등 이 작성한 논문을 토대로 BP를 합성하고, 상대적으로 Tg가
높은 경화제인 sulfanilamide(SAA)를 사용하였다. 액정에폭시는 이방성을 가지기 때문에 방향에
따른 취약점을 극복하기 위해 충전제로 Aluminum oxide와 Magnesium oxide를 1대1의 무게비로
첨가하였다. 열에 의해 아민에 결합되어있는 4개의 활성수소와 에폭시링이 반응 하여 네트워크
형태를 이루게 되면 경화물이 생성된다. 활성화 에너지를 계산하기 위해서 Kissinger method
와 Flynn-wall method를 이용하였으며 두 계산법을 통해 초기 분해에 필요한 에너지를 계산하였
다. 그 결과 충전제의 함량이 높아질수록 열경화성 액정에폭시의 활성화 에너지가 높아진 다는
결과를 얻었으며 충전제가 액정에폭시의 열적 안정성을 높여 준다는 것을 확인하였다.

3PS-205 조상원
Bismuth-tin 합금을 사용한 X-선 차폐 복합체 합성
1,†

2,†

1

2

조상원, 서용석 , 김동영 서울대학교/KIST; 서울대학교; 한국과학기술연구원
납이 포함되지 않은 금속 물질과 고분자 복합체는 그동안 X-선 차폐에 좋은 성능을 보여왔다.
특히 복합체 내에 들어있는 고분자에 둘러 쌓인 금속 물질이 고르게 퍼져있는 필름의 경우
광자를 흡수하는 성능이 뛰어나 X-선 차폐에 효과적인 결과를 보여왔다. 특히 균일한 필름이
여러 겹으로 쌓인 경우 차폐에 비효율적인 핀홀의 생성을 막을 수 있다. 또한 이러한 다중
막의 고분자 필름에 X-선 차폐에 뛰어난 성능을 보이는 bismuth-tin 합금이나 tungsten 을
첨가 할 경우 납을 사용하지 않는 뛰어난 X-선 차폐 물질이 나올 수 있다. 이번 연구에서는
용융 상태의 고분자 복합체 가공을 위해 녹는점이 높은 tungsten이 아닌 bismuth-tin 합금을
사용하여 X-선 차폐 소자를 만들었다.
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고분자구조 및 물성 ( III )
3PS-206 유재현
Micelle Structure of Polyether Based Diblock Copolymers in Aqueous Solution
유재현, 최수형† 홍익대학교
Block copolymers can self-assemble into various structure(ex) micelle, vesicle) in a
selective solvent. In particular, polyethylene oxide (PEO) is widely used as hydrophilic
block due to non-toxicity and the ability to form hydrogen bonding with water. Recently,
lower critical solution temperature (LCST) behavior of aliphatic polyether has been
investigated to apply for temperature responsive materials including drug delivery and
tissue engineering. In this study, polyether based diblock copolymers have been
synthesized including PEO for hydrophilic block and poly(ethyl glycidyl ether-ranisopropyl glycidyl ether) (P(EGE-r-iPGE)) for hydrophobic block, respectively. The
fraction of EGE in the hydrophobic block controls LCST temperature for the fixed degree
of polymerization (DP), resulting in critical micelle temperature (CMT) of the diblock
copolymer micelles in aqueous solution. Systematic modification of CMT and the micellar
structure are investigated using DLS and SAXS.

3PS-207 윤영진
Fabrication of Highly Stable Gold Nanoparticle with Non-covalent Functionalization
of Surfactant in Aqueous Solution
윤영진, 김태환†, 강신현 전북대학교
Because the gold nanoparticles (AuNPs) have unique optical properties depending
on the particle size as noble metals, they are applicable to make a variety of optical
devices. For a broad spectrum of applications, it is essential to carry out a solution
processing, which is more comfortable to do it in aqueous solution. However, it is difficult
to fabricate stable AuNPs in aqueous solution Because of their strong hydrophobic
surface. Here, we report highly stable AuNPs in aqueous solution, which is non-covalently
functionalized by their encapsulation using polymerized surfactants. The non-covalent
functionalized AuNPs are highly stable in aqueous solution and remain their nanostructure
after harsh process such as freeze drying, which is confirmed by UV-vis spectrum
and small angle X-ray scattering.

3PS-208 이동은
Large Scale Directed Self-Assembly of Block Copolymer Nanostructures in Thin Films
on Topographically Well-Controlled Surface Patterns
†

이동은, 심중섭, 이동현 단국대학교
In this study, the self-assembly of block copolymers (BCPs) were used to achieve
long-range ordered nanostructures. Firstly, uniaxially aligned grating patterns were
fabricated on substrates by rubbing process with the poly(tetrafluoroethylene) (PTFE)
and these patterns were applied to attain the well-controlled BCP nanostructures in
thin films. The thin films of polystyrene-block-poly(2-vinylpyridine) copolymer are
prepared on the PTFE grating patterns. The P2VP cylinders oriented perpendicular
to the surface were obtained by solvent annealing. It was observed that the grain size
was dramatically increased since they are effectively guided along the underlying PTFEs.
The well-ordered BCP nanostructures are also utilized as templates to generate uniform
array of various nanoparticles such as silica, gold, silver and platinum. Furthermore,
it was found that BCP nanostructures, which were oriented parallel to the surface of
the PTFEs, can be utilized as an etching mask for dry etching.

3PS-209 이승재
Nonmonotonic Glass Transition Temperature of Polystyrene Supported on Homogeneous
Polymer-Grafted Substrates
이승재, 이호연, Vaidyanathan Sethuraman1, Venkat Ganesan1, 류두열† 연세대학교;
1
University of Texas
Understanding interfacial interactions between a substrate and polymer has been an
attractive topic due to its applicability to industrial and scientific fields. Prior studies
focused on the interfacial behavior of polymer melts, whereas the correlations between
wetting and dewetting phenomena, interfacial energies, and the glass transition of polymer
melts in contact with polymer brushes have been relatively overlooked. In this study,
we modified the grafting density (σ) and chain length of polystyrene (PS) brushes lying
under the PS thin films in order to investigate their effect on the glass transition temperature
(Tg) using in-situ ellipsometry. As a result, we perceived a nonmonotonic variation
of the Tg of the PS films with the exceeding maximum value of Tg compared to the
bulk Tg. A computer simulation result supported our experimental observations in terms
of the local segmental dynamics in overlaying polymer melt.

3PS-210 이영로
Anomalous Kinetics of the Loop Formation of a Single Polymer Chain
이영로, 성봉준†, 권슬기 서강대학교
The loop formation of a polymer is a process by which two ends of a linear chain
meet each other. The polymer loop formation can be a simple model system to study
the kinetics of protein folding and DNA hairpin formation. The Kramers theory (KT) based
on the local equilibrium approximation (LEA) predicted that the rate constant krxn of
the loop formation should be inversely proportional to the viscosity. However, several
studies showed that the KT worked properly only when the viscosity was sufficiently
large. For example, Ansari showed that the fractional viscosity dependence (FVD) of
appeared in low viscosity medium in case of myoglobin and the KT might fail. Recently,
Kwon also showed the FVD appeared in glassy medium. We perform coarse-grained
MD simulations for a polymer chain in both low viscosity medium and glasses, and

reproduce the FVD of krxn. We illustrate that such a breakdown of KT could be quantified
by the mutual information, a measure for the validation of LEA.

3PS-212 자오밍거
삼중블록공중합체에서 도출되는 3차원 비입방 구조설계
자오밍거, 리샹, 조준한† 단국대학교 고분자공학과
평균장 이론 모사법을 이용하여 ABC 삼중블록공중합체의 분자 변수에 따른 나노구조 변화를
연구하였다. 비압축성 조건에서 lamellae를 갖는 삼중블록공중합체로 시작하여 점차 구성 블록
간의 압축성 차이를 주입하였다. 이 때 다양한 나노 구조가 안정 및 준안정성으로 발현이 되는데,
블록 성분의 압축성 차가 충분히 큰 경우 centered rectangular cylinder가 나타남과 동시에
조성 변화에 따라 3차원 비입방 구조가 도출되었다. 연구를 통해 도출된 구조들에 대하여 나노패턴
소재 또는 나노구조화 템플릿으로서의 응용 가능성 등이 논의 될 것이다.

3PS-213 장효선
코어-쉘 형태의 SiO2/Poly(diphenylamine)마이크로 입자의 합성 및 현탁액의 전기유변학적
물성 연구
장효선, 최형진† 인하대학교 고분자공학과
본 연구에서는 산화 중합 방법을 통해 구형의 실리카 입자에 Poly(diphenylamine)(PDPA) 입자를
코팅하였고 전도성이 부여된 합성 입자를 실리콘 오일에 분산시킨 현탁액을 제조한 후, 그들의
전기유변물성을 분석하였다. 구형의 1 마이크로미터 크기를 갖는 실리카 입자 표면을
N-[3-(Trimethoxysilyl)propyl]aniline(TMSPA)로 개질한 후, DPA단량체를 π–π 결합을 통해
표면에 흡착시켰다. 주사전자현미경과 투과전자현미경을 통해 합성된 입자의 코어-쉘 구조를
확인하였고, 적외선 분광기와 열중량 분석기를 이용하여 화학적 구조와 열적 특성을 각각 분석하였
다. 코팅된 SiO2/PDPA 입자를 추가적인 de-doping 과정없이 10 vol%의 비율로 절연 유체인
실리콘 오일에 분산시켰으며, 이렇게 제조된 유체의 전기 유변학적 특징을 광학 현미경과 회전형
점도계를 이용하여 측정하였다. 외부에서 전기장을 가했을 때, 기존의 액체 성질에서 고체
성질로 변화하는 전기 유변학적 효과가 확인되었으며, 전기장 세기에 따른 전단 물성과 점탄성
특징의 변화를 분석하였다.

3PS-214 전상우
Aqueous Dispersion of Boron Nitride Nanotube Fabricated by Polymerization of
Surfactants
†

1

1

전상우, 김태환 , 강신현, 최정철 전북대학교; 전북대학교 고온플라즈마응용연구센터
Since boron nitride nanotubes (BNNTs) have been excellent electrical, thermal and
mechanical properties, they have been of interest for a wide range of potential applications
such as piezoelectric materials, reinforcement of materials and electrothermal insulation
materials. For practical use of BNNTs, it is rather good for them to disperse in aqueous
solution due to convenience of handling. However, it is still difficult to make a homogenous
and stable BNNT dispersion in aqueous solution due to strong van deer Waals interaction
and hydrophobic surface. To solve these problems, we used cetyltrimethylammonium
4-vinylbenzoate (CTVB) surfactant, which has polymerizable counterions. The BNNT
was mixed with CTVB surfactants, followed by ultrasonication to disperse it in aqueous
solution, and then polymerization of surfactants for stable dispersion. The BNNT/CTVB
dispersion is highly stable in aqueous solution for a few weeks and is re-dispersed
even after freeze dry.

3PS-215 전현민
Hierarchically Architectured 3D Graphene Assembly as Strain Sensor
전현민, 호동해, 여선주1, 홍판욱, 오민준, 권석준1, 조정호, 유필진† 성균관대학교; 1KIST
Nowadays, recent development in designing graphene-based 3D structure shows new
possibilities for various applications. Most of them are prepared by means of random
self-assemblies of graphene oxide or graphene nanosheets via direct freeze-drying
or hydrothermal processes, and direct template chemical-vapor-deposition. These
methods have created the large-scale 3D structure like Graphene oxide aerogel, but,
it is still challenging to generate well-defined 3d regular graphene structure. To overcome
this limitation, we use microfluidic system for generating building blocks to generate
3D hierarchical graphene structures. After reduction process, building blocks are
transformed into 3D well-defined interconnected network structures with having electrical
conductivity. Then, the resulting 3D closed-cellular structure serves as the strain gauge.
And the strain gauge exhibited the gauge factor of around 4 and it shows excellent
mechanical reversibility over 250cycles.

3PS-216 정성우
Validation of High-performance Liqid Chromatography Method to Determine
Epirubicin and Its Pharmacokinetics after Intravenous Bolus Administration in Rats
정성우†, 신대환, 박천웅, 정연복 충북대학교 약학대학
We investigated the pharmacokinetics of epirubicin, an anthracycline derivative
antibiotics, after intravenous bolus administration in rats. To analyze epirubicin levels
in the plasma, bile, urine and tissue samples, we developed an high-performance liqid
chromatography (HPLC)-based method which was validated or a pharmacokinetic study
by suitable criteria. The plasma concentration of epirubicin after i.v. bolus administration
was rapidly disappeared within 10 min from the blood circulation. The cumulative amount
of epirubicin in the urine 72 h after dosage represented 20 of the amount excreted
in the bile 12 h after high dosage, indicating that i.v. administered epirubicin was mainly
excreted in the bile. In conclusion, epirubicin was rapidly cleared from the blood circulation
and transferred to tissues such as the kidney and liver 2 h after i.v. bolus administration.
Moreover, the majority of epirubicin appears to be excreted in the bile by 12 h after
i.v. bolus administration.
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3PS-217 정윤지
Preoaratuib of High Conductivity Ion Gel Based on Statistical Copolymer
1

2

†

1

1

2

정윤지, 이동휘 , 하명진, 안형주 , 서명은 , 이근형 카이스트; 인하대학교; 포항공과대학교
Encapsulation of ionic liquid (IL) in cross-linked polymer network produces ion gel
exhibiting high conductivity of IL and mechanical stability of polymer. Physical ion gels
typically obtained by self-assembly of triblock copolymers containing an IL-philic middle
block and IL-phobic end blocks are particularly interesting because of the reversible
transition from liquid-like to solid-like behavior. Here we discuss gelation of IL with
statistical copolymers as an alternative to triblock copolymers with synthetic feasibility
and higher conductivity. Phase behavior of IL with the statistical copolymer will be
examined using dynamic light scattering (DLS), rheology, and small angle X-ray scattering
(SAXS) and discussed in detail. Application of the ion gel as a gate dielectric in the
transistor fabrication will be also demonstrated.

3PS-218 정태양
Preparation of Porous Polyimide Network for Electrochemical Applications
정태양, 권용구† 인하대학교
A series of porous nanofibrous polyimide networks with very small pore size and large
surface area were prepared using sol-gel processing and supercritical carbon dioxide
drying. Various functional dianhydrides and diamines were used to synthesize poly(amic
acid)s to be converted into polyimide wet gels through chemical imidization. To reduce
the dimensional shrinkage of the wet gels during drying process, overcome disadvantages
of these materials, such as large associated from their poor mechanical properties,
we prepared hybrid aerogels by combination of polymeric and inorganic materials. The
pore size, morphology and surface area of aerogels were investigated by SEM, TEM
and BET measurements. We also attempted these materials to be applied for energetic
or electronic applications.

3PS-219 조경일
Dynamics of Polymer thin Films on Different Surface Interaction
조경일, 최기인, 김태호1, 구자승1,† 한국원자력연구원; 1충남대학교
Studies on dynamics of polymer composites can provide to the enhancement of polymer’s
physical properties. In this work, we investigated how the behavior of polymer melts
changes depending on the state of the surface wall from diffusion and dewetting dynamics.
First, we used attractive wall (Graphene Oxide, GO) samples and repulsive wall
(Polystyrene, PS) samples a model composite system on diffusion. Polymer mobility
of confined systems was analyzed a neutron reflectivity technique(NR). Consequently,
in case of diffusion, when the film is thin, diffusion coefficient decreases for
polymethylmethacrylate (PMMA) thin films sandwiched between wrinkled GO (wrGO)
sheets and increases between PS layers. In addition dewetting dynamics polymer thin
films on wrGO monolayer posited the PMMA/Si interface has been studied. Dewetting
prevented by wrGO from the neutron NR. The increase of interfacial roughness by adding
the wrGO effects inhibited dewetting as the wettability of GO were maximized.

3PS-220 하경원
Cylinder and Lamellar Dual Morpholygies by Block Copolymer Blends
†

하경원, 김진곤 포항공과대학교
Block copolymers with various nanodomains, such as spheres, cylinders, and lamellae
have received great attention for their applicability to nanolithography and high density
storage devices. Although multiple shapes are required for many nanolithographic
application, block copolymer have a only single shape at a given condition. There
are some methods to achive multiple pattern, but these methods only make limited
pattern. In this study, we prepared and coating the binary blends of polystyreneblock-polydimethylsiloxane (as-PS-b-PDMS) and polystyrene-block-poly(2-vinyl
pyridine) (as PS-b-P2VP) diblock copolymer on silicon wafer. By applying reactive

ion etching and coating PS brush on film after photolithography, the blends separated
by their wetting characteristics. The blends on film showed various pattern due to their
macrophase and microphase separation of each block.

3PS-221 한정훈
Formation of Vertically Oriented Nanostructure in P3DDT- b-PLLA Thin Film via
Solvo-Microwave Annealing
1

†

1

한정훈, 김진성, 김영권, 박현정, Kin Liao , 김범준 KAIST; Khalifa University
Conjugated polymer-based block copolymers (BCPs) have attracted a great attention
for their potential in manufacturing nanoscale organic conducting pathways. Herein,
fabrication strategies of well-defined organic conducting pathway using BCP selfassembly are demonstrated. A series of poly(3-dodecylthiophene)-block-poly(l-lactic
acid) [P3DDT-b-PLLA] that contains conjugated block and removable coil block were
synthesized. Afterward, we successfully assembled P3DDT-b-PLLA into well-ordered
lamellar and cylinders with vertically orientation relative to the silicon substrate using
a solvo-microwave annealing technique. Such perpendicular orientation of BCP was
achieved by appropriate selection of the annealing solvent that can generate neutral
interfacial interaction at BCP/air. Further selective removal of PLLA block in thin films
using sodium hydroxide (NaOH) solution, followed by a DI-water/MeOH co-solvent
washing resulted in well-defined organic conducting pathway.

3PS-222 허태영
Salt Effect on Complex Coacervate Core Micelles
허태영, 김인혜1, 이은지2, 최수형† 홍익대학교; 1충남대학교; 2광주과학기술연구원
Complex coacervation is a liquid-liquid phase separation when two oppositely charged
polyelectrolytes are mixed in aqueous solution. Because of low interfacial tension and
hydrophilicity, complex coacervate has been applied to the field of pharmacy and food
industry. Especially, complex coacervate has stimuli-responsive property due to
electrostatic interaction. In this study, we investigate the structure of complex coacervate
driven micelles (C3M) as a function of charged block length, functional group and salt
concentration by dynamic light scattering (DLS) and small-angle X-ray scattering (SAXS).
C3M are formed by simple mixing of AB and A’B block copolyelectrolyte solutions in
aqueous solution where A and A’ are oppositely charged blocks, and B is PEO. The
results reveal that the core radii of C3Ms decreases with increasing salt concentration.
In particular, we observed the difference of critical salt concentration (CSC) between
core having different functional groups.

3PS-223 홍성환
Spin-assisted Layer-by-layer Assembly of Reduced Graphene Oxide Nanosheets
and Alumina Nanoparticles for Heat-dissipation Films with High In-plane and
Cross-plane Thermal Conductivity
홍성환, 유필진† 성균관대학교
Graphene is attracting tremendous attention on research field of heat dissipation thin
film. However, because of its 2D-plate-like structure, it has a low through-plane thermal
conductivity as opposed to a high in-plane thermal conductivity. To solve its low
through-plane thermal conductivity problem, we devised nano-scaled multilayer films
Alumina particles, relatively high thermal conductivity material, can compensate low
through-plane thermal conductivity of rGO. GO/Alumina multilayer films are fabricated
by alternately stacking GO flakes and alumina particles. After thermal reduction process,
rGO/Alumina film has 800W/m.K of in-plane thermal conductivity and 8W/m.K of through–
plane thermal conductivity. This rGO/Alumina film shows extremely efficient heat
dissipation effect. Due to its simple fabrication process and excellent thermal properties,
it is expected that rGO/Alumina film can be applied in not only LED and integrated
electronic device but also other heat management.

분자전자 부문위원회( III )
3PS-224 유정완
The Effect of Interligand Energy Transfer on the Emission Spectra of Heteroleptic Ir
Complexes
유정완, 곽수진, 조양진, 김소연, 조대원, 강상욱, 손호진† 고려대학교
In order to understand the causes of the emission shape and colour changes of heteroleptic
Ir3+ complexes containing 2-(2,4-difluorophenyl)pyridine (dfppy) as the main ligands,
we introduced two types of ancillary ligands: (1) non-luminescent ancillary ligands,
namely tetrakis(pyrazolyl)borate (bor) and picolinate (pic), which were employed for
the preparation of Ir(dfppy)2(bor) and Ir(dfppy)2(pic), respectively, and (2) luminescent
ancillary ligands, namely 1,10-phenanthroline (phen), bipyridine (bpy), and 2,3dipyridylpyrazine (dpp), which were employed for the preparation of Ir(dfppy)2(phen),
Ir(dfppy)2(bpy), and Ir(dfppy)2(dpp), respectively. The anomalous rigidochromism was
attributed to an interligand energy transfer (ILET), and showed a strong temperature
dependence. The ILET occurs from dfppy to the other ligands lying in lower energy
states. The ILET dynamics were probed directly using femtosecond transient absorption
(TA) spectroscopy after the excitation of dfppy.

3PS-225 유정완
Comprehensive Spectroscopic Studies of Cis and Trans Isomers of Red-phosphorescent
Heteroleptic Iridium(III) Complexes
유정완, 박재현, 조주형, 조양진, 김소연, 조대원, 강상욱, 손호진† 고려대학교
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We have synthesized heteroleptic Ir(III) complexes showing red phosphorescence, which
can be separated as two geometrical isomers. Each isomer showed different absorption
and emission spectral behaviours. The phosphorescence of the cis isomer is observed
at shorter wavelengths than the trans one. The LUMOs of both isomers are at the same
energy level, but the HOMO of the cis isomer is shifted to a significantly lower energy
than that of the trans isomer. The red emissions originate from the triplet metal-to-ligand
charge transfer (MLCT) state, which is assigned by femtosecond time-resolved transient
absorption spectroscopic analysis. The MLCT emission spectra of both isomers show
-1
highly structured bands with a vibronic spacing of ca. 1470 cm . Observation of vibrational
fine structure in the emission spectra is attributed to the limited excited state structural
change imposed by the rigidity of metal coordination.

3PS-226 유정완
Studies on Nonradiative Processes in Sulfonyl-substituted Highly Phosphorescent
Iridium(III) Complexes
유정완, 조주형, 김진형, 김소연, 조양진, 조대원, 강상욱, 손호진† 고려대학교
In order to understand the intrinsic nature of nonradiative processes in heteroleptic
3+
cyclometalated Ir(III) complexes, highly phosphorescent Ir complexes containing
2-(2-sulfonylfluorophenyl)pyridine (ppySO2F) as the cyclometalated ligand were newly
synthesized. Three ancillary ligands, acetylacetonate (acac), picolinate (pic), and
tetrakis-pyrazolyl borate (bor), were employed for the preparation of the Ir(III) complexes
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[Ir(ppySO2F)2(acac)] (Ir-acac), [Ir(ppySO2F)2(pic)] (Ir-pic), and [Ir(ppySO2F)2(bor)]
(Ir-bor). The molecular structures were characterized by X-ray crystallography. Blue
phosphorescence maxima were observed at 458, 466, and 478 nm for Ir-bor, Ir-pic,
and Ir-acac, respectively, at 77 K, and the corresponding emission quantum yields
were determined to be 0.79, 0.80, and 0.98 in anaerobic CH2Cl2 at 300 K. Additionally,
the phosphorescence decay times were measured to be 1.27, 2.11, and 3.58 μs for
Ir-bor, Ir-pic, and Ir-acac, respectively.

3PS-227 윤준상
High-performance of Electrochromic Device Based on Highly Porous WO 2.72
Nanocmposite Film with Conducting Nanoparticle
윤준상, 조진한† 고려대학교
We introduce high-performance electrochromic electrode fabricated via consecutive
ligand exchange-based layer-by-layer (LbL) assembly. The electrode is composite
of oleyl amine-stabilized electorchromic nanorods (OAm-WO2.72 NRs) in toluene,
Tris(2-aminoethyl)amine (TREN) in ethanol, and oleyl amine-stabilized transparent
conductive nanoparticles (OAm-ITO NPs) in toluene. Our approach is to demonstrate
enhanced performance which are consequent upon the porous structure, high packing
density and high conductivity. Through ligand exchange based layer-by-layer assembly,
we fabricated highly porous film based on randomly packing nanorods which makes
cations diffuse easily. The (ITO NPs/TREN) layers are inserted into (OAm-WO2.72
NR/TREN)20 multilayer electrode for enhancing electric conductivity. As a result, this
film achieved high contrast of 42%, fast coloration and bleaching speed of 5s and 3s
each, and high coloration efficiency of 243.2 mC/cm2 at 633 nm.

3PS-228 이경석
Synthesis of Advanced Polymer Semiconductor with Silicon in DPP-Copolymer
1

2

1

2

1

†

이경석, 유성훈 , 송형근 , 조장환 , 권순기 , 정대성 , 김윤희 Department of Chemistry
1
and RIGET, Gyeongsang National University; Department of Energy Science and
2
Engineering, DGIST; Department of Materials Engineering and Convergence
Technology and ERI, Gyeongsang National University
We designed a new DPP-based donor−acceptor polymer semiconductor whose
functionalized alkyl side chains can facilitate highly efficient mini-emulsion synthesis.
DPP-TVT was selected as a reference polymer semiconductor, and its Si-analogue,
SiDPP-TVT, in which the carbon atoms of the branched alkyl chains of DPP-TVT were
replaced with silicon atoms, is newly synthesized. By substituting silicon at the branching
position of the alkyl side chain, the volumetric portion of the alkyl side chain is expanded
by increasing the C−Si−C bond angle and the Si−C bond length compared to the
conventional C−C−C bond angle and C−C bond length. The extension of the alkyl
side chain group could increase the solubility and hydrophobicity of the synthesized
SiDPP-TVT, which enables better molecular affinity with ionic surfactant.

3PS-229 이대환
A stretchable Conductive Polymer with Enhanced Stretchability Using π-π Stacking
and Amorphous Chains
이대환, 손성윤, 강경호, 박철웅, 김해운, 박태호† 포항공과대학교
Although intermolecular charge transport is known to occur via π-π stacking, the interests
of their mechanical properties were not considered much in comparison with other
dynamic non-covalent interactions. Herein, we demonstrate a method to improve
stretchability by reducing the crystallinity and increasing the π-π stacking of the
thiophene-based random copolymer chain. The polymer network includes a coil-shaped
amorphous chain that helps dissipate energy when the polymer film is subjected to
strain; Besides, π-π stacking prevents the chain from irreversibly slipping through the
applied strain and improves interchain charge transport. As a result, we improved
conducting polymer’s properties such as elongation at break and tensile strength, and
toughness along with charge mobility. In addition, our polymers are highly resistant
to a 40% strain without reducing charge mobility while maintaining stable electrical
performance even after 5,000 extensional cycles at 30% strain.

3PS-230 이동욱
Design of New Copolymer for Ambipolar Organic Field-Effect Transistors
1

2

2

1

†

Stretchable electronics has been highlighted as next-generation electronic devices,
attracting extensive interest because of its potential applications such as wearable
and attachable electronic devices. For the fabrication of stretchable electronic devices,
an intrinsically stretchable semiconducting layer which maintains its electronic properties
under mechanical deformation is required. The ductility of the polymer semiconductors
could be controlled by the modification of side-chain or backbone of the polymers.
Herein, we report the semiconducting polymers functionalized with urethane side-chain
and their applications as stretchable electronic devices. Because of the dynamic
non-covalent bonding of urethanes at the side-chain the polymer semiconductors,
the polymer semiconductors showed excellent stretchability as well as self-healable
properties. Our results suggest the high potentials of urethane side-chain substituted
DPP-based polymers for next-generation wearable electronics.

3PS-232 이미소
Ag NPs anchored M13 Bacteriophage for Photovoltaic Enhancement in Organic Solar
Cells
†

이미소, 강재욱 전북대학교
Organic solar cells (OSCs) have attracted immense research interests because of their
unique features such as device structure tunability, lightweight, highly flexible nature,
and environmental-friendliness. To improve the light harvesting efficiency and
photovoltaic performance of OSCs, it is crucial to improve the optical absorption of
the active photovoltaic material. In this study, we incorporated AgNPs anchored M13
bacteriophage (AgNPs-M13) into OSCs and investigated its efficacy as plasmonic optical
enhancer. The as-fabricated OSCs exhibit device architecture as follow: ITO/ZnO/
AgNPs-M13/PTB7:PC71BM/PEDOT:PSS/Ag. After incorporating AgNPs-M13 interfacial
layer, the optical absorption and power conversion efficiency of OSCs was improved.
M13 bacteriophage template film could potentially be an excellent metamaterial for NPs
anchoring in future optoelectronics application.

3PS-233 이선백
Bar-coated Highly-aligned Organic Semiconductor Films for High-performance
Organic Transistors
이선백, 강보석1, 조길원† POSTECH; 1University of Cambridge
Recent researches have been devoted to developing new organic semiconducting
materials and coating process techniques for achieving high performance organic thin
film transistors (OTFTs). Although various thin film coating techniques have been
developed, there are still challenges for fabricating large-area and highly-crystalline
semiconductor films with high uniformity. Among the various coating processes, a wire-bar
coating is considered as a promising technique for organic semiconductor thin films
due to its high uniformity and reproducibility. Here, we introduced the wire-bar coating
to fabricate highly-aligned small molecule organic semiconductor (2,7-dioctyl[1]
benzothieno[3,2-b][1]benzothiophene, C8-BTBT) films. We fabricated the large-area
OTFT arrays which exhibit superior charge carrier mobility with high uniformity and
reproducibility. The correlation between process conditions and crystal size was
observed, and a crystallization mechanism of bar-coated films was identified.

3PS-234 이수하
Synthesis and Characterization of Benzotriazole Based Wide-band-gap Polymer for
Organic Solar Cells
이수하, 황도훈† 부산대학교
Two polymers, poly[4-(5-(2,5-bis((2-hexyldecyl)oxy)phenyl)thiophen-2-yl)-5,6-difluoro2-octyl-7-(thiophen-2-yl)-2H-benzo[d][1,2,3]triazole] (PPDTBTz-2HD) and poly[4-(5(2,5-bis((5-hexyltridecyl)oxy)phenyl)thiophen-2-yl)-5,6-difluoro-2-methyl-7-(thiophen2-yl)-20-benzo[d][1,2,3]triazole] (PPDTBTz-5HD), which had different branch position of
alkyl chain on the benzene unit, were designed and synthesized. Two polymers were
synthesized by Stille-coupling polymerization using anhydrous chlorobenzene with
microwave reactor. To check the properties of polymers, we measured UV-vis
spectroscopy and cyclic voltammetry (CV) and gel permeation chromatography (GPC).
To investigate photovoltaic performances, we fabricated and optimized a inverted
arrangement with [ITO/ZnO/polymer:PC71BM or ITIC)/MoO3/Ag].

이동욱, 신은솔 , 하연희, Eliot Gann , 이윤지, 권순기, Christopher R. McNeill , 노용영 , 김윤희
1
2
경상대학교; 동국대학교; Monash University
In order to realize high electron mobility for the IID-based conjugated polymer in this
study, by introducing a nitrile group that does not introduce electrons into the vinylene
unit, the energy of the lowest unoccupied molecular orbital is transferred from the Au
electrode to the backbone. So we knew that the flatness was moved without collapsing.
To obtain stable pre-agglomeration in solution, a two-component solvent system selected
with the aid of Hansen solubility parameter simulation is used. Through this process,
a highly aligned IID24-CNTVT film is obtained by off-center spin-coating from a solvent
mixture of 9: 1 dichlorobenzene/2-methoxyethanol as a good solvent and a bad solvent.
The properties of the aligned IID24-CNTVT films are characterized by a variety of analytical
techniques including UV-visible absorption spectroscopy, angled-resolution nearedge
X-ray absorbing microstructure spectroscopy, and grazing-incident wide angle X-ray
scattering.

3PS-235 이승주
Systematic Investigation on Material Properties of Homopolymer Ion Gels for Thin-film
Electrochemical Devices

3PS-231 이무열
Highly Stretchable and Self-Healable Polymer Semiconductors Functionalized with
Urethane Side-Chains

3PS-236 이승진
Water-Triggered Device Performance Enhancement of Eco-Friendly Ethanol-Processed
Organic Solar Cells and Transistors: The Impacts of Water Addition on Processability
and Thin-Film Morphologies of Electroactive Materials

이무열, Satej Dharmapurikar1, 이상진, 조용준1, 양창덕1, 오준학† 포항공과대학교; 1울산과학
기술원

1

†

1

이승주, 유혜영, 홍기현 , 이근형 인하대학교; 충남대학교
이온성 액체와 단일 중합체를 기반으로 만들어진 고분자 젤 전해질은 박막 트렌지스터의 게이트
유전체로 이온성 액체와 혼합되지 않은 고분자에 비해 높은 캐패시턴스와 이온 전도도를 가지며
열적 전기 화학적 안정성 또한 가지고 있다. 또한 유기 및 무기 반도체의 전하 이동 밀도를
조절 할 수 있기 때문에 고분자전해질은 이자천지, 트랜지스터, 엑추에이터, 센서 등 여러 분야에
적용이 가능하며 만들어진 이온 젤은 1V 이하의 저전압에서도 작동하게 된다. 이온성 액체와
고분자로 만들어진 이온 젤은 이온성 액체의 우수한 전기적 특성과, 고분자의 물리적 특성을
모두 가지고 있으며 만들어진 젤의 특성은 안의 이온성 액체의 함유량에 따라 변하게 된다.
본 연구에서는 이온성 액체의 함유량을 50% ~ 90%까지 조절하여 이온성 액체의 함유량에
따른 이온 젤의 물리적 및 전기화학적 특성 변화를 비교하였고, 이온 젤을 사용한 박막트랜지스터의
성능 변화와 경향성을 확인하였다.

1

†

1

이승진, 이창연, 우한영 , 김범준 KAIST; 고려대학교
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Current organic electronics are dominantly fabricated with highly toxic halogenated
organic solvents. Here, desirable aqueous processing of oligoethylene glycol (OEG)
side chain-based organic semiconductors is developed for eco-friendly fabrication
of polymer solar cells (eco-PSCs). Water:ethanol co-solvent system was found to enable
the solubility enhancement of the highly crystalline conjugated polymer (PPDT2FBT-A)
and fullerene mono-adduct (PC61BO12) compared with pure ethanol system as a reference.
For a systematic study, we varied the composition ratio of water in ethanol from 0%
to 100%, and investigated its influence on solution behaviors, thin-film formation,
morphologies, and device characteristics. By optimizing the ratio of the two solvents,
the record-breaking eco-PSCs performance of 2.03% was achieved. Importantly, this
aqueous processing is demonstrated to be widely applicable to various OEG-based
conjugated materials, implying optimistic future of eco-PSCs.

3PS-237 이운학
Performance Improvement of Low-Temperature Processed Perovskite Solar Cells by
Molecular Engineering of Porphyrin Based Hole Transport Materials
1

2

2

1,†

1

2

이운학, 엄승훈 , 장성연 , 정인환 , 김범준, 윤성철 KAIST; KRICT; 국민대학교
Porphyrin derivatives have widely utilized in the state-of-art photovoltaic cells. However,
porphyrins as hole transporting materials (HTMs) in perovskite solar cells (PSCs) are
not much studied and remained as a challenging issue. In this work, we synthesized
novel fluorinated porphyrin small molecules, PZn-2FDA and PZn-3FDA, as a HTM for
high-efficiency PSCs. The fluorination gave a significant effect on the energy levels
and intermolecular ordering. The fluorination and increased the intermolecular π-π
stacking and effectively down-shifted HOMO energy levels of porphyrin based HTMs,
which allows higher hole mobility and better energy level alignment with perovskite
layer, respectively. By the molecular engineering via fluorination on porphyrin, we could
realize the highly efficient power conversion of 18.85% in low temperature processed
PSCs, and notably this is the highest values among the porphyrin HTMs based PSCs.

3PS-238 이인규
Instantaneous Detection of Tri-chlorinated Carbon via Photo-Induced Electron Transfer
toward Chemosensor for Toxic Organochlorides
이인규, 권지언1, 김기출, 김봉기† 건국대학교; 1서울대학교
Several electron donors (TPCAs) are designed to devise a novel detection system for
toxic organochlorides containing tri-chlorinated carbons, and the detection mechanism
of the devised sensor system is systematically identified by EPR measurement and
the analysis of solution after the detection of chloroform, which is used as a model
compound. Since the detection system simultaneously utilizes the radical-generation
tendency and the low LUMO level of the tri-chlorinated carbon, it provides high selectivity
against most of the common organic compounds including other organochlorides
containing mono- or di-chlorinated carbons. In addition, the detection system exhibits
immediate sensing capability because only electron transfer and radical reaction are
involved in the detection process. Finally, when diphosgene is detected with the devised
sensing platform, a noticeable change in fluorescence intensities can be identified within
5 s even for a diphosgene concentration of less than 1 ppm.

3PS-239 이태호
New A-D-A-D-A Calamitic-type Non-fullerene Small Molecule Acceptors for High
Performance OPVs
†

이태호, 임은희 경기대학교
Organic photovoltaics (OPVs) have been attracted great attention and developed for
the past decade because of their advantage such as flexibility, light weight, and price
competitiveness. Recently, acceptor–donor–acceptor–donor–acceptor (A–D–A–D–A)
calamitic-type non-fullerene acceptors (NFAs) have been development due to
advantages of tunable energy levels, easy synthesis and strong absorption of UV-vis
regions, comparing with fullerene derivatives. In this work, we synthesized the new
A–D–A–D–A calamitic-type NFAs which have benzothiadiazole and thiophene units,
through well-known Suzuki coupling reaction and Knoevenagel condensation. We
measured physical properties of these NFAs including thermal, optical, and electrochemical
properties, and fabricated the OPV devices. The relationship between device performance
and molecular structure change was also investigated.

3PS-240 이태호
Synthesis and Characterization of Non-fullerene Acceptors for OPVs Containing
Various Side-chains
홍승균, 이태호, 임은희† 경기대학교
Non-fullerene acceptors (NFAs) in the photoactive layer of organic solar cells have
attracted considerable interest due to highly tunable properties. Tuning the alkyl
side-chain in such NFAs can influence solubility, molecular orientation, and nanoscale
morphology in blend. In this work, the oligothiophene-based A-D-A-type NFAs with
various side-chains were synthesized by Knoevenagel condensation and thermal, optical,
and electrochemical properties were measured. Devices were fabricated with proper
donor having complementary UV-Vis absorption spectrum and balanced energy level
with acceptor. The influence of the side chain was observed and the device performance
was investigated accordingly.

3PS-241 이한솔
Molecular Orientation Controlled Planar Heterojunction Organic Photovoltaics
이한솔, 양석주, 이동기, 신동훈, 고효민, 조길원† 포항공과대학교
Photovoltaic performance of organic solar cells (OSCs) highly depends on the anisotropy
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of optoelectronic properties of organic materials. In this study, we focus on the influence
of interfacial donor-acceptor molecular orientation on photocurrent generation. Planar
heterojunction solar cells with orientation-controlled conjugated polymer layers are
fabricated and analyzed. The orientation of polymer molecules is modified by controlling
solvent evaporation during spin-coating process. The polymer layers show similar optical
and electrical properties regardless the orientation. However, the photocurrent generation
is more efficient in the device with face-on donor-acceptor interface. Photophysical
analyses reveal that the molecular orientation affects the separation of bound charge
pairs at the interface, resulting in enhanced formation of free charges in the case of
face-on interface. These results emphasize the importance of molecular orientation
control for high performance of OSCs.

3PS-242 이해랑
Development of High-Performance Thiophene Pechmann Lactam Based Polymer
Field-Effect Transistors
이해랑, 이규철1, 강소희1, 이정호1, 박영일2, 노승만2, 양창덕1, 오준학† 포항공과대학교; 1울산과학
2
기술원; 한국화학연구원
Bis-lactams containing dye structure have been extensively studied as acceptor building
block of donor-acceptor conjugated polymers for developing high-performance organic
field-effect transistors (OFETs). Thiophene Pechmann Lactam structure, thiophene
bipyrrolylidene-2,2′(1H,1′H)-dione (TBPD), is one of the explored dyes which showed
low yield in the syn-thesis. Providing a higher yield synthesizing methodology of TBPD,
we prepared four new TBPD-based donor–acceptor-type polymers and conducted a
systematic study on the correla-tions between the structural modification of TBPD polymer
backbones and charge transport properties by fabricating OFETs. The improved synthesis
of TBPD and our findings concern-ing related polymers could promote further research
and development associated with the TBPD unit.

3PS-243 이해령
A Stretchable Ionic Didioe from Interpenetrated Polyelectrolyte Hydrogels
이해령, 선정윤† 서울대학교
As the demand for soft and flexible devices steadily increases, the ionic applications
demonstrated with gel materials have come under the spotlight. Here, stretchable ionic
diodes (SIDs) made from polyelectrolyte hydrogels are introduced. Polyelectrolyte
hydrogels were mechanically modified by methacrylated polysaccharides, forming
interpenetrating networks (IPN) while preserving the ion-selectivity of poly(sulfopropyl
acrylate) potassium salt (PSPA) and poly([acrylamidopropyl]trimethylammonium chloride)
(PDMAPAA-Q). Then, SIDs composed of interpenetrating polyelectrolyte gels were
fabricated in VHBTM substrates engraved by a laser. The SIDs showed rectifying
behaviours under a maximum stretch of 3 and preserved their rectifications over hundreds
of cycles. A wearable ionic circuit with LEDs operating during finger movements was
also demonstrated as a corollary application of SIDs.

3PS-244 이혜현
4,7-Di-2-thienyl-2,1,3-Benzothiadiazole Based Polymers as Donor Material for
Polymer Solar Cells
†

이혜현, Piao Junying, 김주애, 서홍석 부산대학교
Polymer solar cells (PSCs) have drawn attention due to the interesting advantages of
ease of fabrication, light weight, low cost, large-areas roll-to-roll process, and
continuously improving power conversion efficiencies into flexible devices. Here, we
synthesized 4,7-di-2-thienyl-2,1,3-Benzothiadiazole (DTBT) based polymers as donor
group. In this paper, F atoms were introduced into the DTBT back bone to manipulate
the electron-deficient properties. The F atom is well known as small size and only
somewhat larger than hydrogen. Furthermore, Fluorine atom has the highest
electronegativity of others. We synthesized HS-5619, HS-5588 and HS-5589 containing
DTBT as donor unit with different numbers of F atoms on the backbone. The device
including HS-5589 showed a VOC of 0.79 V, a JSC of 8.39 mA/cm2, and a FF of 0.48,
giving a PCE of 3.21%.

3PS-245 이혜현
Syntheses of Conjugated Polymers Composed of Carbazole Derivative as Electronrich Moiety
이혜현, 류지원, Zhang Shimiao, 김주애, 서홍석† 부산대학교
Polymer solar cells (PSCs) have received increasing interest owing to their unique
advantages such as low cost of fabrication, mechanical flexibility, and the potential
of high-throughput by roll-to-roll manufacturing processing. We designed electron-rich
unit, carbazole derivative, and conjugated polymers were synthesized by Suzuki
polymerization. Synthesized donor-acceptor polymers, HS-5610, HS-5613 and HS-5614
are composed of carbazole derivative as donor and N-alkyl-2,20-bithiophene3,30-dicarboximide (BTI), isoindigo (ID), thieno[3,4-c]pyrrole-4,6-dione (TPD) units
as acceptor. The device comprising HS-5610 showed a VOC of 0.81 V, a JSC of 3.16
mA/cm2, and a FF of 56.4%, giving a PCE (Power Conversion Efficiency) of 1.44%.
The device including HS-5613 indicated a VOC of 0.32 V, a JSC of 3.67 mA/cm2, and
a FF of 32.6%, giving a PCE of 0.38%. The device including HS-5614 indicated a VOC
of 0.65 V, a JSC of 2.04 mA/cm2, and a FF of 31.2%, giving a PCE of 0.41%.

3PS-246 이혜현
Characterization of Polymers Based on Thiazolo[5,4-b]pyridine as Electron-deficient
Unit according to the Position of Functional Group
†

이혜현, 김주원, Tumiar Raquel Kristina Leoni, Meng Lingxin, 김태원, 서홍석 부산대학교
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We synthesized conjugated polymers based on pyridine to use for organic solar cells
including electron-deficient groups, 2-{3-[4,6-bis-(4-hexyl-thiophen-2-yl)-pyrimidin2-yl]-phenyl}-thiazolo[5,4-b]pyridine (mTP) or 2-{4-[4,6-bis-(4-hexyl-thiophen2-yl)-pyrimidin-2-yl]-phenyl}-thiazolo[5,4-b]pyridine (pTP), and confirm the properties
of position of functional group. Conjugated polymers, mPTPBDT-EH, mPTPBDTT-EH,
mPTPTTI, pPTPBDT-EH, pPTPBDTT-ET and pPTPTTI were made up of 6-(2thienyl)-4H-thieno[3,2-b]indole (TTI), or benzo[1,2-b;3,4-b']dithiophene (BDT), or
4,8-bis(5-thiophen-2-yl)benzo[1,2-b:4,5-b']dithiophene (BDTT) as electron rich units
and mTP and pTP as electron deficient units. The device including mPTPTTI showed
a VOC of 0.72 V, a JSC of 4.95 mA/cm2, and a FF of 0.32, giving a PCE of 1.15%.
2
The device including pPTPTTI showed a VOC of 0.83 V, a JSC of 4.41 mA/cm , and
a FF of 0.31, giving a PCE of 1.13%.

3PS-247 임성동
Multifunctional and Flexible Photodetectors Based on Hierarchical Micro/Nanostructured
Hybrid Materials
†

임성동, 하민정, 이영수, 고현협 울산과학기술원
Hierarchical micro-/nanoarchitectures based on multiscale hybridization of nanomaterials
is one of approaches to improve the functionality and performance of flexible
photodetectors. We demonstrate hierarchical perovskite nanoribbon (NR) arrays with
internal nanorods. The effective photon management of hierarchical perovskite NRs
provides high photoresponsivity with broad detection range. The ferroelectricity and
highly anisotropic alignment of perovskite NR arrays allow self-powered and polarizationsensitive detection. In addition, we develop flexible photodetectors with omnidirectional
detection capability based on hierarchical ZnO nanowires on honeycomb Si membranes.
The omnidirectional property enables clear imaging and wide-range detection of objects
even though the photodetectors are located on the curved surface. The hierarchical
photodetectors can be applied to high-performance flexible optoelectronic systems
such as augmented reality, robotics, and wearable electronics.

3PS-248 임세영
Hole Transport Materials with Dopant-free Conducting Polymer for Highly Efficient
and Stable Perovskite Solar Cells
임세영, 김관우, 강경호, 박태호† POSTECH
We report polymeric hole transport material (HTM) with dopant-free, which exhibits
highly stable and efficient perovskite solar cells (∼17.3% for over 1400 h at 75% humidity).
The HTM consisted of a random copolymer (RCP), which is characterized using UV-vis
spectrophotometer, cyclic voltammetry, space-charge-limited current, and grazingincidence wide-angle X-ray scattering (GIWAXS). The RCP-based perovskite solar
cell shows the highest efficiency (17.3%) in the absence of dopants [lithium bis
(trifluoromethanesulfonyl)imide and tert-butylpyridine]. The observed efficiency is
resulted from a deep HOMO energy level and high hole mobility. In addition, the long-term
stability of the device is dramatically improved by avoiding deliquescent or hygroscopic
dopants and by introducing a hydrophobic polymer layer. RCP devices maintain their
initial efficiency for over 1400 h at 75% humidity, whereas devices made of HTMs with
additives fail after 900 h.

3PS-249 장규현
Side-chain Effects of Dpp-based Conjugated Polymer for Gas Sensor Transistors
†

1

1

장규현, 김태동 , 김종현 한남대학교; 아주대학교
Organic thin-film transistor (OTFT)-based gas sensors, the promising candidates of
electrical sensing, have received particular attention owing to their intrinsic advantages
in low-cost and portage applications in chemical, biological, and physical monitoring.
Gas sensing is in general important for environment and health issues. we report, here,
p-type conjugated polymers containing different side-chains on diketopyrrolopyrrole
(DPP)-cores showing high hole mobility. Gas sensing properties were measured upon
exposure to ammonia gas. We observed that a gradual negative shift in the transfer
curves increased with exposure time and concentration of ammonia gas.

3PS-250 장민수
Utilizing Photo Sensitizer to Achieve Organic Photodetector with High Detectivity and
Thermal Stability
†

장민수, 정대성 대구경북과학기술원
To maximize the performance of photoconductors, it is essential to minimize the thickness
of the fabricated device. The key to achieving such thin thickness is confining the
optical sensitizer, [6,6]-phenyl-C71-butyric acid methyl ester (PCBM), on top of the
active layer, poly(3-hexylthiophene) (P3HT). To do so, we have utilized sequential
deposition technique using orthogonal solvent for each polymer. The PCBM sensitizer
on top of the P3HT layer is confined arising a phenomenon known as photomultiplication.
When light is induced, the PCBM sensitizer acts as electron trap site between the P3HT
active layer and aluminum cathode. These trapped electrons induce columbic force,
which assists hole injection from the aluminum cathode to the active layer. Due to these
additionally injected holes, the performance of the device can be greatly enhanced
without forming any percolation pathway even in a thickness of 150 nm.

3PS-251 장웅식
Improved Charge Quenching Properties from ZnO Nanoparticles in PCBM Interlayers
for Efficient Perovskite Solar Cells
장웅식, 조재상, 이민지, 임지현, 왕동환† 중앙대학교
In this study, we successfully fabricated perovskite solar cells (PSCs) involved in a

hybrid PC70BM/ZnO interlayers from methylammonium lead iodide (MAPbI3). The device
with hybrid interlayers exhibited ~11% improved performance compared to the pristine
device (from 12.72% to 14.17%) by significant enhancement of JSC due to the incorporation
of ZnO nanoparticles in PC70BM layer which contributed to high electron mobility and
cascade energy level alignment. We investigated photoluminescence (PL) intensity of
the films (MAPbI3/hybrid interlayers), which corelated to charge-generation efficiency
compared to the film of MAPbI3/PC70BM. As a result, since the hybrid interlayer revealed
lower PL intensity than the pristine film, ZnO doping in interlayer led to better charge
quenching in the device. Our results demonstrate that the hybrid interlayer through
ZnO doping can be meaningful approach in contributing to efficient PSCs.

3PS-252 장재호
Synthesis of Heteroleptic Iridium(III) Complexes with Bulky Substituents for SolutionProcessed Organic Light-Emitting Diodes
장재호, 황도훈†, 박혜정, 박정용 부산대학교
Highly efficient orange phosphorescent iridium(III) complexes, (DMBT)2Ir(acac) and
(TBT)2Ir(acac) based on 2-(3,4-dimethylphenyl)benzo[d]thiazole (DMBT) or 2-(4-(trimethylsilyl)
phenyl)benzo[d]thiazole (TBT) as a cyclometalated main ligands and acetylacetone (acac)
as an ancillary ligand were synthesized for solution-processed organic light-emitting
diodes (OLEDs). The photophysical, electrochemical, and electroluminescent (EL)
properties of Iridium(III) complexes were investigated. Among the iridium(III) complexes,
orange OLEDs using the (TBT)2Ir(acac) exhibited significantly more improved luminance
and external quantum efficiency with markedly prevented concentration self-quenching
at high doping concentration by introduction of bulky trimethylsilyl groups. The device
with 7 wt% doping concentration of (TBT)2Ir(acac) exhibited maximum luminance of 6,837
2
cd/m , maximum luminous efficiency of 25.26 cd/A,and external quantum efficiency
of 9.94%, respectively.

3PS-253 장하영
A Surface Reaction Monitoring of Self-Assembled Monolayer Using InterferenceGated Organic Field-Effect Transistor
†

장하영, 이화성 한밭대학교
Self-assembled monolayers (SAMs) are the representative organic interlayer materials
for improving interfacial properties between the metallic/inorganic and organic layers.
To confirm the information of the SAM anchoring, usually, the nanoscale morphologies
were observed by scanning probe microscopy (SPM) and changes of the surface energies
were analyzed by contact angle measurements. In this work, we have introduced
interference-gated organic field-effect transistor (IGOFET) to confirm the anchoring
reaction of the thiolated SAMs on the Au surface. With processing the thiolated SAM
reaction, the threshold voltage in the transfer curve of the IGOFET device was negatively
shifted in real-time up to 30 min and then recovered. The results could be explained
that the electron movements in the thiolated SAM reaction were actively occurred in
the initial reaction stage, inducing the gate voltage modulations and threshold voltage
shift in the device.

3PS-254 전용덕
Synthesis and Characterization of NDI-Based Two Copolymer for N-type Organic
Field Effect Transistors
전용덕, 하연희, 신을용1, 권순기2, 노용영1, 김윤희† 경상대학교 유기반도체 재료연구실; 1동국
2
대학교; 경상대학교
Research has in the past few decades been devoted to the development of organic
semiconductors due to their advantageous properties, compared to their inorganic
counterparts, including flexibility, soluble processing, low weight, and low cost. We
study the effect of length of the alkyl side chain on the performance of n-type OFETs
based on NDI-based conjugated polymers. Two copolymers based on NDI are synthesized
via Stille coupling and the number of carbons in the alkyl side chains are varied. We
investigated thermal stability, optical absorption, thin-film crystallinity, and electronic
properties of the OFET. Both polymers showed reliable n-type transistor characteristics
2
2
with electron mobility of 0.015 cm /Vs (C24) and 0.019 cm /Vs (C28).

3PS-255 정영헌
Develop of TPD-based Polymers for OPV Applications as Donor Materials
정영헌, 김윤희†, 이지은, 김유진1, 홍지수1, 황문찬2, 권순기2, 안태규3 경상대학교; 1Organic
Electronics Laboratory, Department of Chemical Engineering, POSTECH;
2
Department of Materials Engineering and Convergence Technology and ERI,
Gyeongsang National University; 3Department of Polymer Science & Engineering
and Department of IT Convergence, Korea National University of Transportation
Two conjugated thienopyrrolodione-thiophene-vinyl-thiophene (TPD-TVT)-based
polymers, with one of them having an additional cyano (CN) group attached to the
TVT unit, were designed and synthesized and shown to be efficient donor materials
for OPV applications. Both TPD-TVT and TPD-TVTCN showed good thermal stability
and appropriate solubility in chlorinated solvents, but they exhibited quite different
opto-electrochemical characteristics. Also, compared to TPD-TVTCN, the TPD-TVT
donor polymer displayed less aggregation, and formed a better-mixed blend with PC71BM.
Solar cells we made also showed better device performances, which we attributed
to more nanoscale phase aggregation.

3PS-256 정재민
Donor-Acceptor Type Polymer-CNT Composites for High Performance Organic
Thermoelectric Devices and Generators
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정재민, 정용진, 서의현, 양한솔, 이택성, 장재영† 한양대학교
Organic thermoelectric (TE) devices have great attention as sustainable energy sources
for next-generation electronics. Recent advances in TE materials based on polymers
and carbon nanotubes (CNTs) have promised high TE properties. However, the TE
performances of polymer-CNT composites still need to be improved to chase their
inorganic counterparts. Herein, we introduce a novel type of polymer-CNT composites
consisting of donor-acceptor (D-A) type polymers and few-walled CNTs (FWCNT).
These D-A polymer-FWCNT composites exhibited superior electrical conductivities and
power factors, about 2 times larger than those of the composites using poly(3hexylthiophene). We investigated the effects of the CNT bundle size on the TE performance
and found that the DA polymers showed strong interactions with FWCNTs due to their
high backbone planarity. Finally, we fabricated flexible p-type TE generators by
spray-coating, exhibiting maximum power output of 0.12 μW under temperature gradient
of 15 K.

A new bipolar host material (4'-(9H-carbazol-9-yl)-[1,1'-biphenyl]-4-yl)di-o- tolylphosphine
oxide (m-CBPPO1) has been designed and synthesized for solution-processed PHOLEDs.
m-CBPPO1 consisting of a hole-transporting unit cabazol, biphenyl and an electrontransporting unit phosphine oxide as D-π-A unit. m-CBPPO1 shows good thermal/
morphological stability with high Tg (103 ℃). The photophysical, and electrochemical
properties of the complex was systematically investigated by UV-visible, PL spectra
and cyclic voltammetry. In addition, the green PHOLEDs were fabricated with the
configuration of ITO/PEDOT:PSS/TCTA:m-CBPPO1:Dopant/TmPyPB/LiF/Al. The optimized
PHOLEDs showed maximum current efficiency of 54.85 cd/A, maximum power efficiency
of 38.29 lm/W and maximum external quantum efficiency of 15.29%.

3PS-262 조장환
Molecularly Engineered Surfactant that Establish the Design Criteria for Eco-friendly
Process
†

3PS-257 정준호
Synthesis of Small Molecule Acceptor Containing Rhodanine for Organic Solar Cells
정준호, 김동유† 광주과학기술원
Non-fullerene acceptor (NFA) materials recently have attracted a lot of attention due
to their significant advantages including tunability of energy levels, band gap, planarity
and light absorption ability compared with fullerene-derivative acceptors. Thus NFA
based organic solar cells (OSC) have achieved remarkable power conversion efficiency
up to 14%. Here, we synthesized small molecules acceptor materials (IRDCN) containing
isoindigo and rhodanine-(CN)2 for OSC. Isoindigo and rhodanine-CN2 are dye materials,
which can extend the light absorption in visible range and have high absorption coefficient.
Furthermore, isoindigo have deep highest occupied molecular orbital (HOMO) energy
level, consequently enhancing the oxidation stability. We fabricated the (IRDCN) based
OSC and compared with fullerene based OSC and investigated their absorption, blending
flim morphology, and their J-V characteristics.

3PS-258 제환일
End-group Tuning of DTBDT-based Small Molecules for OPVs
1

1

2

3

2

†

1

제환일, 홍지수 , 권혁진 , 김나영 , 안태규 , 김윤희 , 권순기 경상대학교 고분자공학과; 포항
2
3
공과대학교; 경상대학교 화학과; 한국교통대학교
We designed and synthesized DTBDT-Rho, DTBDT-EC, and DTBDT-CN, which have
3-ethylrhodanine, dicyanovinyl, and ethyl cyanoacetate, respectively, as end groups.
DTBDT-EC and DTBDT-CN have much deeper LUMO and HOMO energy levels than
DTBDT-Rho due to the stronger electron withdrawal of their end groups. we synthesized
a series of DTBDT-based small molecules with different end groups to investigated
the influence of endgroup tuning on their bulk heterojunction morphologies. We have
previously reported DTBDT-Rho with a high device performance of 7.10%. This small
molecule has 3-ethylrhodanine end groups and exhibits a favorable blend film
morphology, which is a principal factor in its high performance. Our study of end group
tuning and morphological analysis provides valuable guidelines for the design of new
small molecules and insight into their photovoltaic performances.

3PS-259 조경국
Transfer-Stamped Organic/Inorganic Complementary Inverters Based on Physical
Ion Gels
조경국, 설경환, 이승주, 이근형† 인하대학교
호스트 폴리머 네트워크를 사용하여 상온에서 이온성 액체를 응고시키는 이온젤은 높은 이온이동
도, 커패시턴스 등의 장점으로 많은 주목을 받고있다. 본 연구에서는 공정의 간편화, 패터닝
용이, 비용 절감 등의 장점을 가진 전사 인쇄 방식을 이온젤에 적용하여 전기화학 소자를 제작하였
다. 이온젤 뿐만 아니라 poly(3-hexylthiophene)(P3HT) 고분자 반도체와 zinc oxide(ZnO)
반도체 또한 전사 인쇄 하여 P타입과 N타입 박막 트랜지스터를 제작하였고, 구현된 소자는
2 V 이하의 낮은 구동 전압에서 10-4 A 이상의 높은 전류를 얻었다. 또한, P타입 에서 정공
이동도 2.14 cm2/Vs, N타입에서 전자 이동도 1.82 cm2/Vs 의 높은 값을 얻었다. 만들어진
P타입과 N타입 트랜지스터를 이용하여 인버터를 제작하였으며, 1 V이하의 낮은 전압에서 약
18의 높은 전압 Gain값을 보였다.

3PS-260 조병진
Highly Sensitive Chemical Sensing Properties of Vertically Self-formed 2D SnS 2
Semiconductor
김태현, 김채은1, 안지훈1, 조병진† 충북대학교; 1한국해양대학교
Most chemical sensors based on 2D materials have been utilized in the platform with
laterally defined active channels which restrict active surface area. We herein suggest
a unique approach to fabricate self-formed active-2D semiconducting channel devices
with very large surface areas, leading to superior gas sensing capability. Perpendicular
growth of SnS2 nanocrystals with large surface area was realized through metal-assisted
growth using pre patterned metal electrodes. The self-formed active-channel device
shows extraordinarily outstanding NO2 selectivity as well as high response values (＞
2000% at 10 ppm) for NO2. Furthermore, the NO2 gas response of our gas sensing
device with perpendicularly self-formed SnS2 nanosheets is more than two orders of
magnitude higher than that of an exfoliated SnS2-based device. Such a facile device
fabrication method can be potentially applied to various systems in which surface area
plays an important role.

3PS-261 조우섬
Highly Efficient Solution-Processed Green Phosphorescent Organic Light-Emitting
Diodes by Employing a New Bipolar Host Material
1

†

1

조우섬, 아티싼 마헤쉬와란, 제갈영순 , 진성호 부산대학교; 경일대학교

144 제 43 권 2호

조장환, 강민균, 김주희, Neethipathi Deepan Kumar, 정대성 대구경북과학기술원
In the field of miniemulsion process, anionic surfactant such as sodium dodecyl sulfate
(SDS) were mainly used to fabricate colloids from polymer semiconductors. However,
this conventional surfactant doesn’t form emulsions easily when using small amount
of surfactants and is hard to eliminate by post-washing process once a thin film is
formed. As a result, the resulting films show poor electrical performance. To overcome
this issue, we have developed a surfactant with improved chemical structure for high
performance devices. The physicochemical properties of this surfactant has been
designed through various simulations. The developed cationic surfactant can form
mini-emulsion with only small number of surfactants and is easily eliminated from
deposited thin film by using eco-friendly solvent with good penetration, and based
on this, high performance devices have been developed.

3PS-263 조주형
Elucidation of Excited-state Properties of Bimetallic Ir(III)-Pt(II) Complexes with
Conjugated Bridging Ligands
조주형, 유정완, 차현욱, 조양진, 김소연, 김철훈, 강상욱, 손호진† 고려대학교
Photodynamic behaviors in Ir(III)-Pt(II) bimetallic complex were differentiated by changing
bridging ligand that connect the two metal centers: twisted co-planar(2,3-bis
(2-pyridyl)pyrazine, dpp) and fully-planar moiety (4,7-phenanthrolino-5,6:5',6'pyrazine, ppz). In particular, low-energy excitation (530 nm) makes a clear distinction
between photo-induced electron transfer (PET) and hole transfer (PHT) after
photo-excitation of bimetallic complex that otherwise would not be able to be achieved
under high excitation beam energy. The PHT process was only observed in
(dfppy)2Ir-dpp-PtCl. The fast quenching process occurring in the Ir-3MLCT state of
(dfppy)2Ir-dpp-PtCl was further investigated by time-resolved photoluminescence
(TRPL) and femtosecond transient absorption (TA) spectroscopy.

3PS-264 조주형
Photophysics and Excited-State Properties of Cyclometalated Iridium(III)-Platinum(II)
and Iridium(III)-Iridium(III) Bimetallic Complexes Bridged by Dipyridylpyrazine
조주형, 박재현, 조양진, 김소연, 김철훈, 조대원, 강상욱, 손호진† 고려대학교
We investigated the electrochemical and excited-state properties of 2,3-bis(2-pyridyl)
pyrazine (dpp)-bridged bimetallic complexes, (L)2Ir-dpp-PtCl [1, L = 2-(4′,6′
-difluorophenyl)pyridinato-N,C2 (dfppy); 2, L = 2-phenylpyridinato-N,C2 (ppy)] and
[(L)2Ir]2(dpp) [3, L = dfppy; 4, L= ppy] compared to monometallic complexes, (L)2Ir-dpp
(5, L = dfppy; 6, L = ppy) and dpp-PtCl (dpp-PtIICl2; 7). The structures of 1, 3, 5,
and 6 showed that 1 and 3 have approximately coplanar structures of the dpp unit,
while the non-coordinated pyridine ring of dpp in 5 and 6 is largely twisted with respect
to the pyrazine ring. Their electrochemical and photophysical properties revealed that
efficient electron-transfer processes predominated in the bimetallic systems regardless
of the second metal participation. The TA study further confirmed that the planarity
of the dpp had a direct correlation with the degree of nonradiative decay from the
emissive iridium-based 3MLCT to the Ir d−d or Pt d−d state.

3PS-265 지동섭
Blends of Semiconducting Carbon Nanotubes with Various Diameters for HighPerformance Field ‐Effect Transistors
†

지동섭, 노용영 동국대학교
Single-walled carbon nanotubes (SWNTs) is a promising material for flexible electronics,
due to their mechanical flexibility, excellent charge carrier mobility and solution
processability. To solve a problem that raw SWNTs are bundles containing metallic and
semiconducting components, polymer wrapping is effective technique to separate
semiconducting SWNTs for electronics. Also, to achieve high ON/OFF current ratio,
it is important to control the conductivity of SWNTs. The conductivity of SWNTs is determined
depending on the diameter of SWNTs. Here, I report the polymer wrapping method
with various diameter of SWNTs to control the conductivity of SWNTs for high-performance
transistors.

3PS-266 천형진
Synthesis of Orange iridium (III) Complexes as Dopant for Solution Processable Organic
Light Emitting Diodes
천형진, 김윤희1,†, 권순기, 육경수2 경상대학교; 1경상대학교 화학과; 2성균관대학교
White organic light-emitting diodes (WOLEDs) based on various emitters are applied
as display backlights, in full color displays, and for solid-state lighting purposes. The
most common types of WOLEDs can be composed of mixing either three colours (red,
green, and blue) or two colours (blue and orange). Although orange emitters have
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been widely used for smaller vacuum-deposited two emitting-component WOLEDs,
large area displays and lighting demand solution-processed WOLEDs. In this study,
we have successfully developed a new strategy for the preparation of phosphorescent
iridium complexes by using a 2-phenylpyridine based ligand. Three new orange iridium
complexes were synthesized and characterized with orange emissions. Also we
investigated the thermal stability, electrochemical properties, and photophysical behaviors
of the three complexes.

blends showed an extremely high power conversion efficiency. Morphological and
structural studies revealed that small molecule formed a favorable BHJ morphology.
An appropriate domain size of less than 20 nm and bi-continuous interpenetrating paths
with an ordered structure obtained as a result of strong intermolecular interactions
can support the device performances.This is the reported use in small molecule donor,
and the results of these studies indicated that small molecule can be a promising candidate
for the photovoltaic applications.

3PS-267 최기헌
Highly Stretchable/Flexible Organic Transistors Based on Omnidirectional Wrinkles
for Applying Electronic Skin

3PS-272 최현태
High Efficiency Planar Perovskite Solar Cells Using Polymeric Hole Transport Material
without Dopant

최기헌, 이화성† 한밭대학교
Stretchable electronics have recently been extensively investigated for development
of highly advanced human-interactive devices, by using elastomeric templates. However,
mechanical properties of transistor components cannot keep up with the high stretchability
of the elastomeric substrate, resulting in a problem that the device electrical performances
are drastically decreased. Herein, a hard parylene-C layer was deposited on the
pre-strained Ecoflex surface to fabricate a corrugated substrate which is a structure
that can prevent damage against the external force. The metal electrode, the dielectric
(parylene-C), the organic semiconductor (DNTT) layers were formed thereon. As the
results, a maximum and average field-effect mobilities of 0.83 and 0.65 cm2/Vs,
respectively, was measured, and these device performances were maintained up to
43% strain. In particular, the results remained stable even when 20% tensile was repeatedly
applied 1000 times.

최현태, 김관우, 강경호, 최경원, 임세영, 박태호† 포항공과대학교
Recent days, organometal halide perovskite has emerged as the next-generation solar
cell due to its high efficiency and superior properties. The perovskite layer is located
between charge transporting layers to transport and block carriers efficiently. Especially,
the hole transporting layer (HTM) is significant as it protects perovskite from the air.
Thus, it is essential to develop dopant-free and hydrophobic HTM. Herein, we report
a novel polymeric HTM (PTEG) using tetraethylene glycol goup. The planar perovskite
solar cell employing PTEG achieves 19.8% efficiency without dopants. This efficiency
is the highest record reported to date. We anticipate that this study could present a
strategy for developing new polymeric HTM.

3PS-268 최종찬
Effect of Various Electron-withdrawing end Groups in Non-fullerene Small Molecule
Acceptors for OPVs
†

최종찬, 임은희 경기대학교
Organic photovoltaic cells (OPVs) have attracted attention owing to their low cost, flexibility,
light weight, and renewable energy. The non-fullerene acceptors (NFAs) have been
much developed due to simple synthesis, broad absorption, and tunable energy
band-gap. Various electron-withdrawing end groups could be used for tuning energy
levels. In this work, we synthesized the new NFAs which have various electron-withdrawing
end groups, using Knoevenagel condensation and Suzuki coupling. The optical, and
electrochemical properties of the new NFAs will be presented. In addition, we observed
relationship between various electron-withdrawing end groups and devices performance.

3PS-269 최주영
Nonvolatile Resistive Random Access Memory Based on Polyimide/Graphene Oxide
Nanocomposite
최주영, 유환철, 이정준, 전지현, 임재혁, 장준환, 진승원, 조수행, 정찬문† 연세대학교
Recently, resistive random access memory (RRAM) has been studied as a next generation
nonvolatile memory, because it has simple metal-insulator-metal structure and excellent
operating characteristics. In this work, a graphene oxide-based polyimide (PI-GO)
nanocomposite was prepared and later used as memory layer (composed of a GO and
a PI derived from rel-(1'R,3S,5'S)-spiro[furan-3(2H),6'-[3]oxabicyclo[3.2.1]octane]2,2',4',5(4H)-tetrone (DAn) and 2,6-diaminoanthracene (AnDA)) in the fabrication of
a RRAM device. The device showed write-once-read-many-times (WORM) characteristic
8
with a high ON/OFF current ratio of 3.41 x 10 . This excellent current ratio was attributed
to the high charge trapping ability of GO. In addition, the device had good endurance
until the 100th cycle and retention time during 1500 s. These results suggested that
PI-GO as an active layer in RRAM is an attractive candidate for applications in next
generation nonvolatile memory.

3PS-270 최준형
Aqueous Soluble Fullerene Acceptors for Efficient Eco-Friendly Polymer Solar Cells
Processed from Ethanol/Water Mixtures
1

2

최준형, 김영권, 이창연, 김영웅, 김창균, Thanh Luan Nguyen , Bhoj Gautam , Kenan
Gundogdu3, 우한영1, 김범준† KAIST; 1Korea University; 2Fayetteville State University;
3
North Carolina State University, Raleigh
We present a new series of fullerene derivatives that exhibit solubility in ethanol/water
solvent mixtures and implement these materials to successfully fabricate polymer solar
cells (PSCs) using benign solvents. In order to simultaneously optimize the processability
of the fullerenes in ethanol/water solvent mixtures and device performance, different
fullerene mono-adducts were designed by introducing oligoethylene glycol (OEG) side
chains with different lengths and number of branches. As a result, we achieved power
conversion efficiencies (PCE) up to 1.4% for PSCs processed from benign ethanol/water
mixtures in air. Significantly, the new alcohol/water-soluble fullerene derivatives
displayed electron mobilities up to 1.30 × 10-4 cm2 V-1 s-1, 150 times higher than those
of a previously reported alcohol-soluble fullerene bis-adduct, owing to efficient packing
of the fullerenes.

3PS-271 최지영
A Novel Small Molecule for Bulk Heterojunction Solar Cells
최지영, 김윤희, 권순기† 경상대학교
Here we introduce a novel small molecule based on dithienobenzodithiophene developed
to study the effect of the rhodanine substitutuent on small molecule bulk heterojunction
(BHJ)solar cells. small molecule possesses crystalline characteristics, sufficient solubility,
and broad absorption properties. Therefore, solution-processed BHJ photovoltaic cells

3PS-273 하재언
High Thermoelectric Properties of CNT Based Polymer Composite
하재언, 정대성† 대구경북과학기술원
In this research, we added an insulating polymer, carboxylated polyvinyl alcohol
(PVA-COOH) as a polymer matrix so that it can maintain the dispersing power of CNT
and maintain it in a well-dispersed form with a polymer matrix, Amine functionalized
CNT (CNT-NH2) was selected as the conductive filler. PVA-COOH and CNT-NH2 were
able to form a film in a stable state by carrying out covalent bonding stronger than
van der Waals force by amide coupling. As a result, we have demonstrated the results
−1 −2
of high-performance power factors of 274 μW m K .

3PS-274 하종운
New Lactam Based Two Isomeric Polymers for Fullerene and Non-fullerene Organic
Solar Cells
하종운, 황도훈† 부산대학교
In this study, we developed two isomeric lactam acceptors, thieno[3,2-c]quinolin4(5H)-one (TQO) and thieno[3,2-c]isoquinolin-5(4H)-one (TIQO), to compare the their
optical and electrochemical properties. The wide bandgap D-A type polymers, PBDT-TQO
and PBDT-TIQO, were synthesized using the BDT with TQO or TIQO for fullerene and
non-fullerene organic solar cells. Polymers showed absorption range below 600 nm
and low-lying highest occupied molecular orbital energy levels. The appropriate match
of the energy levels between donors and acceptors could be applied for fullerene and
non-fullerene OSC. PCEs of the fullerene based devices achieved 3.02% for PBDTTQO:PC71BM and 3.92% for PBDT-TIQO:PC71BM, respectively. For better photovoltaic
performances, the devices based on polymer:non-fullerene acceptor (ITIC or IT-4F)
were fabricated. A PCE of device for PBDT-TQO:IT-4F achieved 7.62%, while the device
for PBDT-TIQO:ITIC was afforded PCE of 6.56% thanks to increase Jsc and Voc.

3PS-275 한문종
Highly Aligned Liquid Crystal Semiconductor for Organic Field Effect Transistors
1

2

3

4

1

1

†

한문종, Dayan Wei , 김윤호 , 안형주 , 신태주 , Noel A. Clark , David M. Walba , 윤동기
KAIST; 1University of Colorado, Boulder; 2KRICT; 3POSTECH; 4UNIST
We report a mesogenic compound which introduces nematic liquid crystal (LC) ordering
into the ben-zothienobenzothiophene (BTBT) family of LCs, creating a new class of
LC semiconducting materials which respond in a facile way to anisotropic surfaces,
and can, thereby, be effectively processed into highly oriented monodomains. Measurement
on these domains of the electrical conductivity, with in-situ monitoring of domain quality
and orientation using LC birefringence textures in electroded cells, brings a new era
of precision and reliability to the determination of anisotropic carrier mobility in LC
semiconductors.

3PS-276 한용규
Fabrication and Characterization of Micrometer-long Channel OTF Ts with AFM
Lithography
한용규, 표승문1,† 건국대학교 화학과; 1건국대학교
Many techniques have been reported for the formation of short-channel organic thin
film transistor (TFT) showing high switching speed, but those in general require special
equipment and complicated process. In this study, atomic force microscopy (AFM)
lithography, which is a one of simple method for the formation of a few micrometer
channel length, and lamination technique were used for the formation of TFT with a
few micro-meters long channel length in this study. The detailed fabrication process
is discussed, and the electrical characteristics of the short channel TFT is investigated
and discussed in detail in terms of switching speed.

3PS-277 한진영
Enhancing the Performance of Organic Photovoltaic Device via Integrating F örster
Resonance Energy Transfer & Plasmonic Effect
1

2

†

1

한진영, 임주원, 장유진 , 정경화 , 김동하 이화여자대학교; 기초과학연구원 나노구조물리
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연구단; 2성균관대학교 에너지과학과 BK 사업단
Efficiency of solar cell can be improved by adding PTB7 polymer to the P3HT : PCBM
active layer. The emission of P3HT is overlapped with the absorption of PTB7, leading
to Förster resonance energy transfer (FRET) phenomenon. Also, the combined absorption
spectrum of P3HT and PTB7 occupies a larger portion of the solar spectrum, so that
it absorbs sunlight more efficiently than when only P3HT is used can do. The rate
and range of FRET can be further extended by the generation of near-field and plasmon
resonant energy transfer (PRET) by introducing plasmonic nanostructures. We have
proposed a method to improve the PCE by adding gold nano-bipyramid (AuNBP) as
plasmonic nanostructure to increase the light path by scattering as well as the localized
surface plasmon resonance (LSPR) effect. AuNBP provides a stronger electric field
compared with AuNPs and facilitates the electron excitation process of active layer.

3PS-278 홍지수
Thiazole-based Conjugated Polymers for Field-effect Transistors and Solar Cells

홍지수, Canjie Wang1, 김예별, 김형남1, 안태규2, 권순기1, 김윤희1, 박찬언† 포항공과대학교;
1
2
경상대학교; 한국교통대학교
Thiazole-based conjugated polymers with a novel thiazole-vinylene-thiazole (TzVTz)
structure are synthesized for optoelectronic applications. By combining thiophenesubstituted BDT or DTBDT electron-donating units and a TzVTz electron-accepting unit,
enhanced intermolecular interaction and charge transport ability are obtained from
BDT-TzVTz and DTBDT-TzVTz. For transistor and photovoltaic application, molecular
self-assembly and nanoscale morphology are controlled via thermal annealing and
introducing diphenyl ether (DPE) solvent additive, respectively. Due to the higher degree
of π-electron delocalization and more favorable molecular packing of DTBDT-TzVTz
compared to BDT-TzVTz, higher performances are obtained from the transistor and
photovoltaic devices. Morphology characterization on the photoactive layers reflects
that the superior miscibility of DTBDT-TzVTz with PC71BM and stronger crystallinity of
DTBDT-TzVTz in nano-fibrillar structure lead to distinctly higher performances.

의료용 고분자 부문위원회 ( III )
3PS-279 이수진
Fabrication of Hybrid Scaffolds Using 3D Dual Printing for Adipose Tissue Reconstuction
이수진, 정영미† 한국과학기술연구원
3D printing is regarded as a versatile technique for tissue engineering due to the ability
to print complex 3D structures similar to tissue. It is a method that deposits various
materials such as polymers, ceramics, and hydrogels with precise control. Because
of the possibility for patient specific shaping, 3D printing has become prominent in
medical fields. Poly(L-lactide-co-ε-caprolactone) (PLCL) is not only biocompatible
but also has biodegradable and high-elastic properties. We printed hybrid constructions
with PLCL and hydrogel for adipose tissue reconstruction. The PLCL was extruded
through an air compressor type dispenser and hydrogel was printed through a syringe
type extruder. We optimized the printing process condition for forming 3D construct
stably and checked mechanical and biochemical properties to assess the possibility
for the medical applications. We expect that this research can be contributed to soft
tissue regeneration for each patient with customized structure.

3PS-280 이영주
Autophagy Inhibition Using Lysosome Targeting Helical Polypeptide for Cancer
Therapy
이영주, 이대용, 김유천† 한국과학기술원
Autophagy supports homeostasis by breaking down and recycling damaged or
unnecessary proteins and organelles within a cell. In a tumor region of a developed
tumor, autophagy is upregulated to help tumor cell survival, suggesting that autophagy
inhibition may bring antitumor activity. Herein, we have developed helical polypeptide
that act as a downstream autophagy inhibitor. Morpholine group attached in the side
chain shows effective lysosome targeting and membrane destabilizing abilities. Once
the peptide enters the lysosomal membrane, lysosomal acidification is prevented to
block cellular degradation. As the large amounts of non-degraded cytosolic components
are accumulated, autophagy process is inhibited. Then, level of reactive oxygen species
is increased to disrupt mitochondria initiating apoptotic cell death. Further in vitro studies
are performed to confirm that the polypeptide is a safe and promising tool to treat
cancer by inhibiting autophagy process.

3PS-281 이 의
One-step Preparation of pH-responsive Polymeric Nanogels as an Intelligent Drug
Delivery System for Tumor Therapy
†

이 의, 이두성 Sungkyunkwan University
In this work, a pH-sensitive polypeptide-based nanogel is reported as a potential drug
delivery system. Doxorubicin is used as a model drug to evaluate the drug encapsulation
and release. This pH-sensitive drug delivery system, with a high stability and fast
responsibility, can be suggested as a potential platform for enhanced tumor therapy.

3PS-282 이제일
Gene Delivery of PAMAM Dendrimer Conjugated with KRTR Peptides Originated from
Influenza B Virus Nucleoprotein
1,†

3PS-284 이창문
Photothermal Cancer Therapeutic Effect of Melanin-Poly(ethylene glycol) Nanoparticles
김민아, 김동운1, 이호준, 이창문† 전남대학교; 1광양보건대학교
Herein, melanin, a bio-derived material, was conjugated with polyethylene glycol (PEG)
to increase its availability in biomedical applications and to prolong the circulation time
in vivo. Melanin-PEG was self-assembled in aqueous solution with spherical shape
of 109.3 nm size and showed no precipitation for 7 days. Due to the intrinsic properties
of melanin, melanin-PEG nanoparticles showed good photothermal conversion
efficiencies both in vitro and in vivo. Melanin-PEG nanoparticles were injected into
the tail vein of a 4T1-bearing mouse and exposed to 808 nm NIR laser at a power
density of 1.5 W/cm2. The temperature of tumor region increased 48 ℃ and the tumor
growth was suppressed effectively. From the results melanin-PEG nanoparticles could
be an useful photothermal cancer therapeutic agent.

3PS-285 이창문
Near Infrared Laser-triggered Drug Release from Molecularly Imprinted Polymer PLA
Nanoparticles
김예슬, 김민아, 이창문† 전남대학교
Herein, we suggest the molecularly imprinted polymer poly(lactic acid) nanoparticles
(MIP-PLA NPs) for drug release triggered by near infrared (NIR) laser. Melanin as a
photo-heat conversion material and poly(N-isopropylacrylamide-co-acrylamide)
(PNIPAM) as thermosensitive polymer were added into PLA NPs. 5-fluorouracil (5-FU)
was imprinted to the surface of PLA NPs. MIP-PLA NPs had spherical shape and more
rough surface than non-imprinted PLA NPs. To confirm selective recognition of 5-FU,
uridine (UR) was loaded into MIP-PLA NPs. PLA NPs imprinted with 5-FU recognized
selectively 5-FU more than UR. The temperature of MIP-PLA NPs rose above lower
critical solution temperature (LCST) of PNIPAM after NIR 808 nm laser irradiation at
2
1.5 W/cm for 7 min. The release rate of 5-FU from MIP-PLA NPs increased rapidly
after NIR 808 nm laser irradiation. These results indicate that the MIP-PLA NPs are
expected to be useful as a drug carrier for releasing drugs by photo-heat conversion.

1

이제일, 최준식 충남대학교; 충남대학교 생화학과
The polyamidoamine (PAMAM) dendrimer is one of the cationic polymers that are widely
used in nonviral gene therapy research, and PAMAM shows a sufficient biocompatibility
and relatively low cytotoxicity. it has poor transfection efficiency In comparison to
polyethylenimine (PEI, 25 kDa). To improve transfection efficiency, we introduced the
KRTR peptide derived from influenza B virus nucleoprotein into PAMAM. We synthesized
PAMAM-RTRK and PAMAM-HRTRK to determine the difference in their cytotoxicity.
PAMAM-RTRK and PAMAM-HRTRK showed a transfection efficiency that corresponded
to that of PEI in HepG2 and A549 cell lines. These results imply that the combination
of histidine with the KRTR peptide could potentially provide a novel PAMAM-based
vector that could be used prolonged gene therapy by reducing cytotoxicity and enhancing
gene expression.

3PS-283 이지영
Fabrication and Evaluation of In-situ Pullulan Hydrogels for Application to an Injectable
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Hemostatic Agent
이지영, 김귀재, 김수란, 권오형† 금오공과대학교
Injectable alginate hydrogels offer a wide range of attractive benefits. In this study,
enzyme-mediated injectable pullulan hydrogel containing blood coagulation agents
such as thrombin and calcium chloride were fabricated to use as a hydrogel type hemostatic
agent. The pullulan hydrogel has many advantages such as biodegradability, flexibility,
and blood coagulability. The modified pullulan was analyzed by ATR-FTIR, 13C NMR
and 1H NMR to confirm introduction of tyramines. Gelation, rheological properties were
determined as a function of concentration of horseradish peroxidase and pullulan
solutions. The in vivo animal study showed that the modified hydrogel significantly reduced
hemorrhage quantity and bleeding time compared to the untreated model. As a result,
the modified pullulan hydrogel containing blood coagulation agents had suitable gelation
time, biodegradability and hemostatic ability and provided an effective hemostatic agent
to control massive blood loss.

3PS-286 임경택
Mesenchymal Stem Cell-derived Exosomes for Treatment of Liver Fibrosis
임경택, 박재형† 성균관대학교
The adipose stem cell-derived exosomes carry genetic information, protein, growth
factor and the like for treating liver fibrosis, and have shown excellent results in treating
liver fibrosis in animal models therefor, and, being a cell-derived substance, exosomes
have the advantages of being highly biocompatible and having a superb absorption
rate. Accordingly, the limits of medicine in current use or adverse reactions that can
arise due to cancerization of stem cells or cell waste products in treatments using
stem cells themselves can be minimized, and the delivery to the liver can be natural
via intravenous injection, local injection and the like which can be applied simply without
surgery, thus economic cost can be reduced and stress on the patient can also be
lessened. In conclusion, the adipose stem cell-derived exosomes are expected to be
effectively used for preventing, alleviating and treating liver fibrosis.
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3PS-287 정경원
Synthesis and Evaluation of Reduction-responsive Gene Carrier Based on Chitosan
for Enhanced Transfection
†

정경원, 안준혁, 홍웅길, 나재운 순천대학교 고분자공학과
The aim of this study was to develop a new gene carrier composed of chitosan (CS),
cystamine (CA), and PEI. We found that CA and PEI modified chitosan (CSCAP) can
be deliver faster gene into nucleus of mammalian cell. Gelretardation assay showed
that pDNA was completely condensed by CSCAP, and protected from DNase. Also,
Its transfection was enhanced by proton sponge effect with modified PEI, and disulfide
bond at modified CA was dissociated by glutathione into cell. In addition, its cellular
uptake was investigated by fluorescent microscope. Characterization of CSCAP was
1
analysed by FT-IR, H-NMR, DLS and TEM. Moreover, Its cytotoxicity was confirmed
by MTT assay. These results suggest that CSCAP can apply as a carrier of gene delivery.
This work was supported by National Research Foundation of Korea (NRF) grant funded
by the Ministry of Science, ICT & Future Planning (NRF-2016H1D5A1910499).

3PS-288 정경원
Evaluation of Pegylated-prodrug Nanoparticle for Enhanced Solubilization and
Anticancer Effect of Chlorambucil
정경원, 정은희, 남충현, 안준혁, 홍웅길, 나재운† 순천대학교 고분자공학과
Chlorambucil (CLB), which was used as a leukemia curing agent, proved its anti-cancer
effect in a recent study. CLB has the disadvantage such as high toxicity, MDR effect,
and poor solubility in water. To overcome a these obstacle, we synthesized pegylated-CLB
prodrug nanoparticles with coupling agent. Its chemical structure was confirmed by
1
H-NMR and UV-vis spectrophotometer. To demonstrate a solubilization of CLB against
water, solubility test was conducted according to various concentration of prodrug,
which was measured by using UV-vis spectrophotometer. Its particle size and morphology
were analyzed by DLS and TEM. Beside, anticancer effect was confirmed by using
MTT assay. Cellular uptake of that was analyzed by using fluorescence microscopy
and flow cytometry (NRF-2016H1D5A1910499).

3PS-289 정경원
Preparation and Characteristic Analysis of Antioxidant Agent-encapsulated Chitosan
Microsphere for Increased Bioavailability and ROS Protection
정경원, 남충현, 정은희, 나재운† 순천대학교 고분자공학과
The root cause of many diseases and obesity in the human body is reactive oxygen
species (ROS). To solve these problem, anti-oxidant was used as ROS protection agent,
which has a potential ability such as immune effect, anti-inflammatory, anti-oxide,
anti-cancer effective and low toxic. However, it has a problem such as very a low
bioavailability in body and high toxicity. These for reason, we developed to antioxidantencapsulated chitosan microsphere (AECM) by using spray dry method. Chemical
structure of AECM was analyzed by 1H-NMR and FT-IR. Also, content and encapsulation
efficiency of antioxidant from AECM were analyzed by UV-Vis spectrophotometer.
Additionally, morphological property and particle size of AECM were analyzed by SEM,
which showed that had a spherical shape and 2 ~ 8 μm size. In addition, its cytotoxicity
was evaluated by MTT assay. These results suggest that AECM can effectively remove
to ROS with low toxicity and increased bioavailability (NRF- 2016H1D5A1910499).

3PS-290 정립정
H2O2-Activatable and CO 2 Bubble Generating Theranostic Agents for Thrombosed
Vessels
†

정립정, 정은경, 홍세리, 선세미, 이동원 전북대학교
Thrombus, major life-threatening vascular diseases, is mainly composed of fibrin and
activated platelets which have a high level of ROS, especially H2O2. In this work, we
synthesized thrombus-specific theranostic (T-FBM) nanoparticles which could scavenge
over-expressed H2O2 and release bioactive hydroxybenzyl alcohol (HBA). T-FBM
nanoparticles were also designed to be activated by H2O2 to generate CO2 bubbles
which could amplify photoacoustic signal through thermoelastic expansion of photoabsorbers
and vaporization without the use of external pulsed laser. In vivo studies, T-FBM
nanoparticles exerted antioxidant and anti-thrombotic effects by suppressing the
formation of thrombus. In addition, T-FBM nanoparticles showed significant amplification
of photoacoustic signals specifically in thrombosed vessels. We therefore anticipate
that T-FBM nanoparticles hold great translational potential as theranostic agents for
H2O2-related diseases.

3PS-291 정성동
Fluorinated Helical Polypeptide for Enhanced Gene Delivery
정성동, 이대용, 김유천† 한국과학기술원
Gene therapy has gained great attention for treatment of various diseases, including
viral diseases, cancer, and genetic disorders. However, to achieve successful gene
transfection, naked DNA has to pass several processes such as cellular uptake,
endo/lysosomal escape, and nucleus trafficking. Therefore, vector systems are required
to attain high gene transfection efficiency. Among various candidates of non-viral vector,
we utilized cationic helical polypeptide as a template. As one of a modification strategy
of non-viral vector, fluorination is simple and potent method for gene transfection. Because
of peculiar characteristic of fluorine, fluorination induced endosomal escape and efficient
gene transfection. In this study, we introduced perfluoroalkyl chain into the cationic
helical polypeptide to accomplish enhanced helicity and high gene transfection efficiency
simultaneously.

3PS-292 정인재
Hypoxia Sensitive Activatable Fluorescence Imaging Probe Based on Self-Immolative

Dendrimer
정인재, 이주형, 조한희, 안철희† Research Institute of Advanced Materials (RIAM),
Department of Materials Science and Engineering, College of Engineering, Seoul
National University
Self-immolative dendrimer can undergo triggered degradation by a modified trigger
which attached dendrimer core. End group of conjugated molecules undergoes
domino-like degradation by the single triggered event of the self-immolative dendrimer.
When a fluorescent dye was introduced at the end of the dendrimer, self-quenching
caused by the FRET phenomenon. In this study, we modified the hypoxia-sensitive
trigger to apply to diagnose hypoxic cancer. The most solid tumor has the hypoxic
condition because it located far from blood vessels, which provides the conditions
of low oxygen level and abnormal tumor tissue environment. Nitro group which modified
in dendrimer core acts hypoxia-sensitive trigger, fluorescent dye was conjugated to
dendrimer tail end. Nitro group undergo reduced by metabolic reduction at the hypoxic
condition, cascade reaction progressed by carbamate linkage and release fluorescence
dye which conjugated at the periphery of dendrimer and shows fluorescence recover.

3PS-293 정종진
Multilayer Fabrication of Unobtrusive Poly(dimethylsiloxane) Nanobrush for Tunable
Cell Adhesion
†

정종진 , 서현정, 연승언, 구상미 한남대학교
Precise modulation of polymer brush in its thickness and grafting density can cause
unexpected cell behaviors and regulated bioactivities. Herein, a nanoscale poly
(dimethylsiloxane) (PDMS) brush was employed to use as a controllable material for
cell adhesion. Facile fabrication of ultrathin monolayer PDMS nanobrush on an underlying
substrate facilitated regaining cell adhesion through long-range cell attractive forces
such as the van der Waals forces. We showed that cell adhesion is diminished by
increasing the number of nanobrush layers, causing a gradual decrease of the
effectiveness of the long-range force. The result demonstrates that ultrathin PDMS
nanobrush can either promote or inhibit cell adhesion, which is required for various
biomedical fields such as tissue-engineering, anti-fouling coating, and implantable
biomaterials and sensors.

3PS-294 조강희
Surface Modification of PMMA Ocular Prostheses for Improving Hydrophilicity
조강희, 민지홍, 윤병주, 윤진숙, 고원건† 연세대학교
Most modern ocular prostheses are made of poly(methyl methacrylate) (PMMA), which
is highly hydrophobic. Prosthetic eye users have reduced tear amount, often resulting
experience of dry eye symptoms. Previous research has shown that improving the
hydrophilicity of contact lens increases lubrication which decreasing wearers discomfort.
Therefore, hydrophilic modification of PMMA ocular prostheses might improve patient
discomfort. We modified outmost surfaces of PMMA ocular prostheses using poly (ethylene
glycol) by two different methods, “grafting to” and “grafting from”. X-ray photoelectron
spectroscopy, Scanning electron microscopy and atomic force microscopy were applied
and in vitro bacterial adhesion was tested.

3PS-295 최영태
Double Cross-linking of Self-healing Hydrogel for 3-D Bioprinting
노현호, 최영태, 이근용† 한양대학교
Three-dimensional (3-D) bioprinting is one of the promising methods to construct
functional biological structures for various medical applications, including regeneration
of tissue and organ. We previously demonstrated that oxidized hyaluronate (OHA) can
form hydrogel in the presence of glycol chitosan (GC) via Schiff base formation.
Interestingly, chemical healing of OHA/GC gels can be achieved by addition of adipic
acid dihydrazide (ADH) to the gel. In this study, alginate (ALG) was added to OHA/GC/ADH
hydrogel and the gel was treated with calcium ions after printing to maintain its stability
under physiological conditions. Self-healing OHA/GC/ADH/ALG hydrogel may be useful
to fabricate complex tissue structure using a 3-D printer.

3PS-296 타바시아판 탐비
Smart Vaccine Delivery based On Microneedle Arrays Decorated with Ultra-pHresponsive Copolymers for Cancer Immunotherapy
†

타바시아판 탐비, 이두성 성균관대학교
Herein, we report a smart DNA vaccine delivery system in which nanoengineered DNA
vaccine was laden on microneedles (MNs) assembled with layer-by-layer coating of
ultra-pH-responsive OSM-(PEG-PAEU) and immunostimulatory adjuvant poly(I:C), a
synthetic double stranded RNA. Transcutaneous application of MN patches onto the
mice skin perforate the stratum corneum with minimal cell damage; subsequent
disassembly at the immune-cell-rich epidermis/dermis allows the release of adjuvants
and DNA vaccines, owing to the ultra-sharp pH-responsive nature of OSM-(PEG-PAEU).
Transcutaneous application of smart vaccine formulation in mice elicited 3-fold greater
frequencies of Anti-OVA IgG1 serum antibody and 3-fold excess of cytotoxic CD8+
T cell than soluble DNA vaccine formulation. As a consequence, the formulation rejected
the murine B16/OVA melanoma tumors in C57BL/6 mice through the synergistic activation
of antigen-specific ADCC and cytotoxic CD8+ T cells.

3PS-297 하지희
Pheophorbide a-loaded Polymer Nanoparticles for Cervical Cancer Targeted
Photodynamic Therapy
하지희, 김영진† 대구가톨릭대학교
Photodynamic therapy (PDT) is a promising tumor treatment modality and can convert
oxygen into reactive oxygen species (ROS) by using photosensitizer (PS) under laser
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irradiation to suppress tumor growth. ROS can cause cancer cell apoptosis with minimal
damage to the healthy tissue. However, the clinical application of PSs is still restricted
because of the low singlet oxygen yield or insolubility. In this study, we prepared polymer
nanoparticles showing improved solubility and targeting ability by coating hyaluronic
acid in pheophorbide a-loaded poly(L-lactide–co-glycolide)–poly(ethylene glycol)
micelle to solve the clinical drawbacks. In addition, HPV-16 E7 peptide was used as
targeting ligand for cervical cancer therapy. Moreover, cold atmospheric plasma was
also applied to the cancer therapy to improve therapeutic efficacy of polymer nanoparticles
prepared. Based on these results, pheophorbide a-loaded polymer nanoparticles may
be a promising PS for treatment of cervical cancer.

3PS-298 한동욱
Osteoblast Behaviors on Black Phosphorus-coated Surfaces
†

1

1

한동욱 , 이유빈, 신용철, 송수진, 강문성, 서희정, 이현욱 부산대학교; 한국기초과학지원연구원
Cellular behaviors are directly affected by the surface properties of substrate. Therefore,
one of the major concerns in biomedical and tissue engineering is to develop biomimetic
substrates having both biocompatibility and biofunctionality. Meanwhile, various
nanomaterials have been suggested as novel biomaterials. Black phosphorus (BP) has
recently emerged as novel 2D nanomaterials due to its unique properties. Herein, we
fabricated BP-coated glass substrate, and examined osteoblast behaviors. The
BP-coated substrate was prepared by meniscus-dragging deposition (MDD) process,
which can fabricate uniformly coated surface on the substrate. It was revealed that
the BP was stably and uniformly coated on the glass substrates, and could favorably
support cell growth. Moreover, the behaviors of MC3T3-E1 osteoblasts were promoted
on BP-coated surfaces. In conclusion, BP-coated surfaces have promising potential
to be used as tissue engineering scaffolds beneficial to osteoblast behaviors.

3PS-299 한영경
Controlled Drug Release Using from Gas-generating Polymeric Nanoparticles for
Cancer Therapy
정은주, 한영경, 이근용† 한양대학교
Drug-loaded polymeric nanoparticles have been widely used in cancer therapy due
to their reduced toxicity and enhanced therapeutic efficacy. Recently polymeric
nanoparticles have been developed for the cancer theragnosis. We expected polymeric
nanoparticles which generate carbon dioxide triggering the release of anti-cancer drug
at the tumor could be useful for the cancer treatment. Alkyl carbonate-modified
poly(ethylene glycol) was synthesized, and the carbonate linkage formation and its
hydrolysis at physiological conditions were confirmed by FT-IR and H-NMR. Drug-loaded
gas-generating nanoparticles were prepared by solvent evaporation method. Various
properties of nanoparticles, including size, shape, cytotoxicity, and drug release profile
were tested. The therapeutic efficacy of drug-loaded gas-generating nanoparticles
in a tumor-bearing mouse model was also evaluated. These multifunctional and
biocompatible nanoparticles may provide a useful means of cancer diagnosis and therapy.

3PS-300 허 준
Formation of Uniform Grafting Thickness of the Zwitterionic Polymers on the Curved
Implant Surface
허 준, 서지훈† 고려대학교
To overcome the drawbacks of the UV grafting method, thermal grafting process is
suggested. The uniform and geometry-independent grafting of zwitterionic polymers
on curved cross-linked polyethylene (CLPE) surface was successfully achieved. The
thermal method yielded zwitterionic surfaces with similar hydrophilicities and graft layer
thicknesses to those prepared via the UV grafting method. The XPS data showed that
the zwitterionic layers were successfully grafted onto the CLPE surface. 3D confocal
microscopy, friction tests, and wear tests, confirmed that there was a significant decrease
in the friction coefficient and wear. The thermally grafted polymer brushes showed
uniform graft layer thickness on the curved CLPE surface, whereas the UV-grafted
brushes showed a geometry-dependent heterogeneous graft layer thickness. Thus,
we confirmed that the thermal grafting method is advantageous for the preparation
of uniform grafting layers on artificial joint surfaces with complicated shapes.

3PS-301 현혜진
H2O2-Activatable and CO2 Bubble Generating Theranostic Agents for Peripheral Artery
Disease
†

현혜진, 이동원 , 노정연, 고창곤, 이하늬 전북대학교
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Peripheral artery disease (PAD) is one of the life-threatening vascular diseases that
characterized by vascular obstruction, causing ischemia in the hindlimb and reducing
blood flow and oxygen supply to the tissues. Ischemic tissues are under oxidative stress
associated with significantly high level of reactive oxygen species (ROS) including
hydrogen peroxide (H2O2). In this work, we developed H2O2-responsive curcumin-loaded
PVAX (CUR-PVAX) nanoparticles which could release bioactive curcumin, vanillyl alcohol
and CO2 bubbles in a H2O2-triggered manner. In vivo studies, CUR-PVAX nanoparticles
exhibited potent therapeutic actions by suppressing oxidative stress and pro-inﬂ
ammatory cytokines and enhancing angiogenic factors such as VEGF. In addition,
CUR-PVAX nanoparticles displayed enhanced ultrasound contrast by generation of CO2.
Herein, we anticipate that CUR-PVAX nanoparticles hold a great translational potential
as theranostic agents for ischemic diseases such as PAD.

3PS-302 홍세리
Development of Pathological Stimulus-activatable Nanoplatforms with Theranostic
Functions
†

홍세리, 선세미, 정은경, 이동원 , 이하늬 전북대학교
Ultrasound imaging is one of the most commonly employed diagnostic modalities with
CT, MRI and PET in clinics. Among them, ultrasound imaging allows accurate ultrasound
imaging of organs in various diseases of cancerous lesions, inflammatory responses
and cardiovascular pathologies with the assistance of contrast agents. However,
microbubbles have several limitations for sensitive and specific molecular imaging. To
overcome these limitations, there has been increasing interest in the development of
pathological stimulus-activatable nanoplatforms with theranostic functions as an
alternative to gas-filled microbubbles for contrast-enhanced ultrasound imaging. In
this work, we developed acid-triggered bubble generating polymer nanoparticels for
ultrasound imaging and targeted drug delivery using ketalized maltodextrin (KMD). We
anticipate that KMD nanoparticles could serve as ultrasound imaging agents as well
as drug carriers for various inflammatory diseases.

3PS-303 홍혜진
Controlled Release of Growth Factors from Multifunctional Fibrous or BioactiveHydrogel Scaffold for Functional Recoveries in Crushed Sciatic Nerve
홍혜진, 김민수, 이재상, 고원건† 연세대학교
In this study, we fabricated a multilayered fibrous scaffold capable of controlled release
of multiple growth factors for scitaic nerve regeneration. The scaffold consists of three
layers prepared by electrospinning, where the first layer consists of PCL-aligned
electrospun nanofibers for cell attachment. The second and third layers are fabricated
using PLGA 6535 and 8515, respectively. The resultant three nanofiber layers were
stacked and fixed by hydrogel micropatterns at both ends of the scaffold, which also
facilitated the surgical handling of the scaffold. The PLGA layers acted as reservoirs
for growth factors NT-3, BDNF, and PDGF. The different biodegradation rate of each
layer enabled the controlled release. In a rat model, the injured nerve was rolled up
with the scaffod loading growth factors, and behavior tests were performed. The analysis
revealed that the fast release NT-3 and BDNF and subsequent slow release of PDGF
proved to be the most efficient in neural regeneration.

3PS-304 황아란
Drug-Delivery Nano-carrier Based on Nitrilotriacetic Acid-End-Functionalized Poly
(ε-caprolactone)
황아란, 이채연, Leeja Jose, 심규환1, 안성수1, 백현종† 부산대학교; 1가천대학교
Polymer-protein core-shell hybrid structures are in the limelight as the new generation
of nanocarriers due to the biocompatibility of proteins and the versatile functionalities
of proteins. Here, we developed the protein-polymer nano-carriers by using nickelcomplexed nitrilotriacetic acid-end-functionalized polycaprolactone (Ni-NTA-PCL) to
apply drug-delivery system. Ni-NTA-PCL was prepared using a initiator containing
NTA moiety via ring-opening polymerization. The GFP/PCL nano-carriers loaded with
doxorubicin (DOX) (GFP/PCL-DOX) were constructed by adding DMF solution containing
Ni2+-NTA-PCL and DOX to a phosphate buffer solution containing His6-GFP. DOX
and PCL aggregated in water due to hydrophobic effects and His6-GFP was conjugated
to the PCL particle by complexation between the His tag and Ni-NTA. The potential
of GFP/PCL-DOX as drug vehicle was verified by the cellular uptake and cytotoxicity
test on neuroblastoma SH-SY5Y cell.
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3PS-118
1PS-225
1PS-44
3PS-203

곽효빈
곽효원
구강희
구강희
구강희
구강희
구본준
구상미
구상미
구상미
구상미
구선웅
구자승
구자현
구종민
구준모
구준모
구준모
권구민
권기옥
권나경
권다솔
권미정
권민상
권민상
권민상
권민상
권민호
권병화
권석준
권석준
권세호
권순기
권순기
권순기
권순기
권순기
권순기
권순기
권순기
권순기
권순기
권순기
권순기
권순기
권순기
권순기
권순기
권순기
권순형
권슬기
권승혁
권양진
권영승
권영완
권영진
권오영
권오형
권오형
권오형
권용구
권용구
권용구
권용구
권용범
권용환
권은혜
권은혜
권준호
권지민
권지민
권지언
권태혁
권태혁
권하은
권혁일
권혁진
권혁진
금진아
기경민
기경민

1PS-99
3PS-159
2O6-3
1PS-199
2PS-198
3PS-143
2PS-182
1PS-172
2PS-106
2PS-126
3PS-293
2L4-2
3PS-219
1PS-100
1PS-181
1PS-38
1PS-64
1PS-166
1PS-171
1O9-6
1O10-10
3PS-116
1PS-45
1L6-7
1PS-3
2PS-3
2PS-46
1PS-173
1PS-273
1O9-5
3PS-215
1PS-227
2O6-8
1PS-249
1PS-259
1PS-263
2PS-239
2PS-247
2PS-253
2PS-265
2PS-277
3PS-228
3PS-230
3PS-254
3PS-255
3PS-258
3PS-266
3PS-271
3PS-278
1PS-6
3PS-210
1PS-228
1PS-174
1PS-101
1PS-21
2O9-15
1PS-175
1PS-293
2PS-296
3PS-283
1PS-227
3PS-5
3PS-165
3PS-218
1PS-46
1PS-3
1O8-12
2PS-29
1PS-47
2O10-11
2O6-2
3PS-238
1O8-13
1PS-137
2PS-259
1PS-102
1PS-176
3PS-258
2PS-47
1PS-48
1PS-49

기창석
기창석
길다림
길만재
김가빈
김가연
김건민
김건우
김건우
김건원
김경민
김경민
김경민
김경민
김경민
김경민
김경민
김경서
김경수
김경안
김경주
김경주
김경주
김경주
김경진
김경철
김경태
김경태
김경택
김경택
김경택
김경택
김경택
김경택
김경택
김경택
김경택
김경택
김경택
김경호
김경환
김관우
김관우
김관현
김광인
김광제
김귀재
김귀재
김규한
김근희
김기수
김기용
김기출
김기현
김기현
김기홍
김나경
김나연
김나연
김나영
김나영
김노마
김노마
김다름
김다범
김다범
김다완
김다희
김달용
김대건
김대경
김대식
김대신
김대윤
김대호
김대호
김대호
김대호
김대환
김덕준
김덕준

1PS-136
2PS-287
1PS-256
1PS-103
2PS-290
1PS-104
1PS-195
1PS-229
1PS-257
1PS-177
1PS-99
1PS-105
2PS-118
3PS-56
3PS-59
3PS-62
3PS-70
1PS-105
1PS-106
1PS-50
1PS-186
1PS-292
3PS-119
3PS-146
1PS-42
2PS-12
3PS-37
3PS-82
1PS-46
1PS-47
1PS-60
1PS-61
1PS-77
2PS-64
2PS-67
3PS-8
3PS-14
3PS-25
3PS-51
2PS-66
1PS-258
3PS-248
3PS-272
1PS-230
1PS-231
2PS-13
1PS-293
3PS-283
1O8-4
1PS-295
2L3-1
1PS-67
3PS-238
1PS-232
3PS-185
2PS-173
3PS-2
1PS-178
1PS-250
1PS-259
3PS-258
1L4-7
2L7-3
2PS-7
1PS-171
1PS-179
1PS-127
1PS-180
1O9-3
1PS-10
1PS-33
2L4-2
1PS-181
2PS-91
1PS-149
2PS-113
2PS-140
3PS-54
1PS-107
1PS-76
1PS-145

김덕준
김덕준
김덕준
김도균
김도균
김도연
김도영
김도완
김도완
김도완
김도완
김도완
김도한
김도형
김도환
김도환
김동균
김동균
김동균
김동근
김동근
김동민
김동민
김동민
김동민
김동영
김동우
김동욱
김동운
김동유
김동유
김동유
김동유
김동은
김동재
김동진
김동하
김동학
김동현
김동현
김동현
김동협
김동휘
김동휘
김란희
김륜현
김명웅
김명종
김명진
김명진
김명호
김명호
김묘음
김무성
김무성
김무현
김문석
김문석
김미래
김미소
김미정
김미진
김 민
김민관
김민관
김민구
김민국
김민규
김민근
김민선
김민성
김민성
김민수
김민수
김민수
김민수
김민수
김민수
김민아
김민아
김민아

2PS-101
2PS-121
2PS-131
2O9-8
1PS-182
1PS-3
2PS-173
1PS-6
1PS-45
1PS-83
1PS-108
1PS-221
1PS-260
1PS-51
1PS-20
1PS-274
2O10-10
1PS-142
3PS-19
1PS-261
1PS-262
1PS-74
1PS-109
2PS-111
3PS-43
3PS-205
3PS-46
3PS-115
3PS-284
2L1-5
1PS-24
2PS-274
3PS-257
1PS-12
2PS-9
2PS-296
3PS-277
1PS-296
1PS-52
1PS-205
3PS-186
1PS-233
1PS-53
2PS-290
3PS-84
2PS-47
2O6-10
1PS-263
1PS-54
2PS-60
1PS-15
1PS-230
3PS-165
1PS-96
1PS-234
1PS-183
2PS-84
2PS-289
1PS-297
2PS-223
2O6-7
1PS-237
1PS-113
1PS-144
3PS-71
2PS-198
2L7-8
1PS-110
1PS-184
2PS-122
1PS-185
1PS-264
1O10-1
1O8-10
1PS-111
1PS-186
1PS-265
3PS-303
1PS-112
3PS-284
3PS-285

김민웅
김민재
김민제
김민제
김민주
김민준
김민준
김민지
김민희
김민희
김민희
김민희
김민희
김민희
김백진
김백진
김백진
김백진
김범경
김범준
김범준
김범준
김범준
김범준
김범준
김범준
김범준
김범준
김범준
김범준
김범준
김범준
김범준
김범준
김범준
김병기
김병기
김병기
김병수
김병수
김병수
김병수
김병주
김병주
김병주
김병주
김보람
김보람
김보람
김보람
김보람
김보람
김보연
김보현
김보현
김봉기
김봉기
김봉기
김봉수
김상곤
김상균
김상민
김상우
김상율
김상율
김상율
김상율
김상율
김상율
김상율
김상율
김상율
김상헌
김상헌
김상훈
김새로
김선미
김선아
김선주
김선주
김성근

2PS-47
2PS-38
1PS-266
1PS-268
2PS-84
1PS-240
2PS-244
1PS-298
1O5-1
1PS-113
1PS-299
1PS-302
2PS-283
2PS-294
1PS-134
3PS-27
3PS-80
3PS-129
1PS-52
1O9-13
2O6-3
1PS-11
1PS-199
1PS-268
1PS-270
1PS-275
2PS-88
2PS-90
2PS-198
2PS-231
3PS-143
3PS-221
3PS-236
3PS-237
3PS-270
1PS-264
1PS-267
2PS-18
1L3-1
2PS-2
2PS-17
2PS-25
1PS-114
2PS-94
3PS-79
3PS-109
2L7-2
2O6-7
2O9-11
3PS-35
3PS-153
3PS-154
1PS-102
2PS-176
3PS-189
1O9-11
2PS-122
3PS-238
1PS-20
1PS-231
2PS-59
1PS-187
1PS-268
1PS-37
1PS-53
1PS-56
1PS-63
2PS-53
3PS-3
3PS-33
3PS-42
3PS-48
1PS-92
2PS-23
1PS-188
1PS-91
2PS-149
1PS-31
2PS-242
2PS-248
1PS-7

김성렬
김성렬
김성룡
김성룡
김성륜
김성륜
김성민
김성수
김성수
김성수
김성원
김성은
김성종
김성지
김성황
김성황
김성훈
김성훈
김성희
김성희
김세나
김세나
김세미
김세민
김세민
김세민
김세민
김세영
김세용
김세원
김세정
김세현
김세현
김세현
김세훈
김세훈
김세훈
김세훈
김세희
김소연
김소연
김소연
김소연
김소연
김소연
김소연
김소연
김소연
김소연
김소연
김소연
김소연
김소연
김소연
김소연
김소연
김소연
김소정
김소현
김수경
김수관
김수관
김수란
김수민
김수연
김수용
김수준
김수찬
김수현
김수현
김수현
김수현
김수현
김수현
김승민
김승민
김승현
김승현
김승현
김승현
김신현

2O9-5
1PS-55
1PS-167
3PS-174
2L7-7
3PS-157
2O10-7
1PS-214
1PS-215
2PS-43
1PS-115
1PS-116
1PS-56
3PS-149
1PS-189
1PS-190
2PS-52
2PS-210
1PS-203
1PS-223
2PS-34
3PS-192
1PS-51
1PS-13
1PS-117
1PS-291
2PS-284
1PS-235
2L5-1
2PS-223
1O8-11
1PS-176
1PS-300
1PS-301
1PS-79
1PS-116
2PS-82
3PS-81
1PS-191
1O10-10
1O8-1
1PS-99
1PS-192
1PS-233
1PS-253
1PS-254
1PS-255
2PS-5
2PS-226
2PS-236
2PS-251
2PS-252
3PS-224
3PS-225
3PS-226
3PS-263
3PS-264
1PS-236
2PS-204
2PS-30
1PS-269
2PS-278
3PS-283
1O10-2
1PS-192
2PS-10
1PS-193
1PS-118
1O9-1
1PS-296
2PS-8
2PS-12
2PS-36
3PS-61
1L4-2
2L1-3
2PS-119
2PS-138
3PS-63
3PS-118
1O10-7

김신현
김신현
김신현
김신현
김신현
김신현
김아름
김야원
김연욱
김연주
김연태
김영걸
김영권
김영권
김영권
김영권
김영권
김영규
김영규
김영규
김영균
김영도
김영무
김영무
김영석
김영석
김영석
김영수
김영식
김영식
김영웅
김영웅
김영은
김영재
김영준
김영준
김영진
김영진
김영진
김영호
김영호
김영화
김영훈
김영훈
김영훈
김영훈
김영훈
김예별
김예슬
김예슬
김예찬
김오영
김용민
김용민
김용석
김용석
김용우
김용희
김용희
김원종
김원종
김유경
김유섭
김유섭
김유정
김유진
김유천
김유천
김유천
김유천
김유천
김유헌
김윤경
김윤동
김윤미
김윤석
김윤석
김윤정
김윤진
김윤필
김윤호

2O9-7
1PS-123
2PS-9
2PS-35
2PS-143
3PS-101
2O10-12
3PS-153
3PS-189
1PS-24
3PS-98
2O9-2
1O9-13
1PS-275
2PS-90
3PS-221
3PS-270
2O6-1
1PS-260
2PS-245
2PS-8
2PS-99
1PS-3
2PS-3
1L5-2
2O10-7
1PS-237
1PS-57
1L4-1
1O9-12
1PS-270
3PS-270
2PS-170
1PS-194
1PS-195
1PS-196
1PS-29
1PS-156
3PS-297
1PS-104
3PS-90
2PS-9
1O8-14
1PS-119
2PS-97
2PS-107
2PS-230
3PS-278
1O9-5
3PS-285
1O8-1
2PS-95
1PS-271
2PS-276
1PS-142
3PS-19
1O8-7
1PS-272
2PS-280
2L2-7
1PS-28
3PS-69
1O9-7
1O9-8
1PS-197
3PS-255
1PS-30
2PS-285
2PS-292
3PS-280
3PS-291
1PS-273
2O6-7
1PS-57
1PS-198
1O10-2
3PS-114
3PS-139
2PS-99
1PS-120
1O10-7
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김윤호
김윤호
김윤호
김윤호
김윤호
김윤호
김윤호
김윤호
김윤희
김윤희
김윤희
김윤희
김윤희
김윤희
김윤희
김윤희
김윤희
김윤희
김윤희
김윤희
김윤희
김윤희
김윤희
김윤희
김윤희
김윤희
김윤희
김윤희
김윤희
김윤희
김은경
김은경
김은기
김은설
김은우
김은재
김은지
김은혜
김은혜
김의혁
김의혁
김인태
김인혜
김인혜
김인혜
김인혜
김 일
김 일
김 일
김 일
김 일
김 일
김 일
김 일
김 일
김일진
김일진
김재경
김재광
김재덕
김재양
김재양
김재업
김재웅
김재웅
김재천
김재현
김재현
김재호
김재호
김재호
김재훈
김정곤
김정곤
김정곤
김정동
김정목
김정민
김정수
김정수
김정수
김정엽
김정엽
김정영

1O8-15
2O10-10
1PS-48
1PS-49
1PS-122
2PS-59
3PS-18
3PS-275
2O6-8
1PS-20
1PS-241
1PS-246
1PS-249
1PS-259
1PS-263
1PS-273
2PS-110
2PS-239
2PS-247
2PS-253
2PS-265
2PS-277
3PS-228
3PS-230
3PS-254
3PS-255
3PS-258
3PS-266
3PS-271
3PS-278
2L6-1
1O8-14
1PS-1
1PS-238
1PS-302
1PS-58
1PS-199
1PS-214
1PS-215
1PS-121
2PS-156
1PS-200
1L4-3
2O6-9
2PS-10
3PS-222
1PS-31
1PS-33
1PS-35
1PS-36
1PS-71
2PS-54
2PS-70
3PS-10
3PS-49
2PS-178
2PS-179
2PS-16
1PS-122
2L5-3
1PS-201
3PS-150
1O9-12
2PS-113
3PS-122
2L1-1
1O8-5
1PS-202
1PS-33
1PS-203
1PS-223
1PS-16
1O9-10
1PS-68
2PS-76
1PS-202
1PS-14
2PS-221
1PS-204
3PS-156
3PS-176
1PS-52
1PS-205
2L4-7

김정욱
김정욱
김정은
김정은
김정은
김정은
김정철
김정호
김정호
김정호
김정호
김종복
김종복
김종빈
김종빈
김종수
김종수
김종수
김종식
김종원
김종현
김종현
김주년
김주성
김주애
김주애
김주영
김주영
김주원
김주현
김주현
김주현
김주희
김주희
김주희
김 준
김준섭
김준수
김준수
김준영
김준영
김준우
김준원
김준태
김준형
김준형
김준호
김중원
김중현
김중현
김중현
김지수
김지숙
김지숙
김지웅
김지웅
김지원
김지원
김지원
김지원
김지은
김지현
김지현
김지현
김지훈
김지훈
김지흥
김지흥
김 진
김진곤
김진곤
김진곤
김진곤
김진곤
김진곤
김진곤
김진곤
김진곤
김진곤
김진곤
김진곤
김진곤
김진곤
김진곤

2O10-8
2PS-108
1PS-204
3PS-156
3PS-176
3PS-190
2PS-181
1PS-52
1PS-205
1PS-206
3PS-200
1PS-251
1PS-252
1O10-7
1PS-123
2PS-42
3PS-45
3PS-153
1PS-124
2PS-69
3PS-92
3PS-249
2PS-222
1PS-274
3PS-244
3PS-245
1PS-59
3PS-26
3PS-246
1PS-64
1PS-261
1PS-262
2PS-277
2PS-278
3PS-262
1PS-207
3PS-97
1PS-10
1PS-298
1PS-60
2PS-260
1PS-260
2PS-18
1PS-125
1PS-126
2PS-66
1PS-39
1PS-208
1PS-59
2PS-51
3PS-26
2PS-117
1PS-214
1PS-215
1L5-2
2O10-7
1PS-26
1PS-61
1PS-127
2PS-35
1PS-62
1PS-128
1PS-235
2PS-11
1PS-129
2PS-20
1PS-75
1PS-303
2PS-85
2O10-15
1PS-5
1PS-96
1PS-188
1PS-207
1PS-225
1PS-229
1PS-234
1PS-238
2PS-58
2PS-229
2PS-282
3PS-66
3PS-124
3PS-138

김진곤
김진곤
김진국
김진보
김진상
김진석
김진섭
김진성
김진성
김진성
김진성
김진수
김진실
김진실
김진실
김진열
김진영
김진영
김진영
김진영
김진영
김진철
김진철
김진형
김진호
김진환
김찬우
김창균
김창균
김창근
김창근
김창근
김창근
김창근
김창기
김창종
김채린
김채빈
김채은
김천호
김천호
김철훈
김철훈
김철훈
김철희
김철희
김철희
김철희
김초림
김충구
김태동
김태동
김태동
김태동
김태연
김태연
김태우
김태원
김태윤
김태윤
김태일
김태일
김태일
김태진
김태현
김태현
김태현
김태현
김태형
김태형
김태형
김태형
김태형
김태형
김태형
김태호
김태호
김태환
김태환
김태효
김태훈
김태희
김태희
김택진

3PS-172
3PS-220
1PS-163
1O8-14
2PS-185
3PS-2
1PS-209
1O9-13
2O9-16
2PS-90
3PS-221
3PS-18
1PS-151
2PS-155
3PS-135
1PS-198
1L1-3
2L1-6
2PS-241
2PS-253
2PS-265
1PS-65
2PS-45
3PS-226
1PS-210
1PS-168
3PS-65
1PS-275
3PS-270
1PS-183
1PS-196
2PS-163
2PS-180
3PS-141
1PS-276
2L7-3
1PS-211
1O9-4
3PS-260
2PS-279
2PS-280
1PS-254
3PS-263
3PS-264
1PS-26
1PS-143
1PS-290
3PS-65
3PS-192
1PS-305
1PS-140
1PS-278
2PS-275
3PS-249
1PS-212
1PS-277
2PS-1
3PS-246
1PS-130
1PS-131
1L5-3
2O9-10
3PS-92
1PS-132
1PS-78
1PS-81
1PS-84
3PS-260
1PS-63
1PS-133
1PS-213
3PS-3
3PS-107
3PS-111
3PS-199
1PS-64
3PS-219
3PS-207
3PS-214
1L1-3
1PS-65
1PS-134
2PS-36
1PS-278

김튼튼
김필곤
김하경
김하경
김하늘
김하민
김하영
김학린
김한도
김한도
김한도
김한도
김한민
김해운
김해운
김해운
김해운
김현규
김현기
김현기
김현상
김현승
김현우
김현주
김현주
김현주
김현중
김현중
김현중
김현중
김현중
김현중
김현지
김현지
김현지
김현철
김현철
김현탁
김형남
김형섭
김형섭
김형우
김형우
김형일
김형일
김형일
김형주
김형준
김혜리
김혜림
김혜민
김혜인
김혜인
김혜진
김혜진
김호섭
김호안
김호연
김호용
김호용
김호용
김호준
김홍모
김홍일
김홍일
김홍일
김화정
김화정
김화정
김환국
김환규
김환규
김환규
김환규
김환규
김환규
김환기
김환기
김환기
김환기
김환기
김환기
김효선
김효섭

1PS-16
1PS-238
1PS-26
1PS-290
2PS-21
1PS-66
1PS-135
1O9-15
1PS-144
3PS-6
3PS-50
3PS-71
2PS-223
1PS-19
1PS-240
2PS-249
3PS-229
1PS-136
1PS-214
1PS-215
1PS-15
2PS-281
2PS-239
1O9-10
1PS-42
1PS-68
1PS-220
2PS-98
2PS-99
2PS-117
2PS-118
2PS-223
2PS-8
2PS-12
3PS-150
2O9-15
1PS-69
1PS-137
3PS-278
1PS-197
2PS-199
2PS-144
3PS-31
2PS-112
2PS-175
3PS-160
1PS-216
1PS-1
1PS-38
1PS-181
1PS-285
2PS-240
2PS-267
1PS-70
2PS-282
2PS-59
1PS-71
1PS-72
1L3-7
1PS-300
1PS-301
1PS-217
2PS-105
1PS-263
2PS-244
2PS-250
2O6-1
1PS-260
2PS-245
2PS-188
PL-2
1PS-244
1PS-256
1PS-265
1PS-276
2PS-262
1PS-149
2PS-113
2PS-140
3PS-54
3PS-110
3PS-122
1PS-218
1PS-138

김효진
김 훈
김 훈
김흥주
김희수
김희철

1PS-219
1PS-220
2PS-223
1PS-27
2PS-241
2PS-283

ᆫ
나상윤
나양호
나양호
나예나
나우석
나육열
나재운
나재운
나재운
나재운
나재운
나재운
나행요
남경남
남경남
남경남
남경남
남기범
남명균
남병욱
남상용
남상용
남상용
남상용
남상용
남상용
남상용
남승웅
남재도
남재도
남재도
남정석
남정웅
남지혜
남진우
남채윤
남채윤
남충현
남충현
남충현
남형찬
남형찬
노경현
노국윤
노소영
노소영
노소영
노승만
노용영
노용영
노용영
노용영
노용영
노은별
노인섭
노인섭
노인섭
노일구
노일구
노정연
노정연
노정현
노현지
노현호
노형진
노희정

2PS-32
2PS-146
3PS-137
2PS-242
2PS-161
2L7-3
1L3-4
2PS-303
2PS-304
3PS-287
3PS-288
3PS-289
1PS-73
1PS-74
1PS-109
2PS-111
3PS-43
2PS-162
1PS-139
2PS-26
1PS-9
1PS-98
2PS-11
2PS-15
2PS-20
3PS-75
3PS-104
2L5-6
1PS-178
2PS-210
3PS-194
1PS-140
2PS-163
1O10-14
2PS-243
2PS-164
2PS-202
2PS-304
3PS-288
3PS-289
2PS-92
2PS-165
2PS-224
1PS-142
1PS-292
2PS-284
3PS-146
3PS-242
1PS-21
2PS-28
3PS-230
3PS-254
3PS-265
1PS-143
1PS-144
1PS-288
1PS-289
2PS-285
2PS-292
2O10-2
3PS-301
2PS-289
2PS-8
3PS-295
1PS-67
2PS-166

1PS-145

ᆯ
라 나
라 나
류경문
류두열
류두열
류두열
류두열
류상욱
류상욱
류승운
류승운
류주연
류지원
류지형
류지형
류지형
류 진
류태욱
류태욱
류태욱
류태욱
류호진
리몽안
리 샹
리 샹
리야수드힌네치카투
리자조스

1PS-146
2PS-83
1PS-147
1L4-1
1O8-2
1O9-12
3PS-209
1PS-66
3PS-28
2PS-244
2PS-250
2PS-287
3PS-245
1PS-148
2PS-62
2PS-148
2PS-18
1PS-149
2PS-140
3PS-54
3PS-110
2L5-2
1PS-76
2PS-225
3PS-212
2PS-167
1PS-150

ᆷ
마요한
마현지
문경민
문경민
문경민
문관호
문관호
문기태
문명운
문성준
문성준
문소진
문예진
문예진
문유경
문정석
문종렬
문종환
문준수
문준수
문준수
문준혁
문준호
문지훈
문초혜
문홍철
문홍철
문홍철
문홍철
문홍철
문휘현
민경현
민병현
민병훈
민병훈
민성환
민지홍
민지홍
민지홍
민창희
민현정
민형호

1PS-251
1PS-77
1PS-151
2PS-155
3PS-135
2PS-168
2PS-214
1O10-11
1L5-6
1PS-103
2PS-43
2PS-226
1PS-260
2PS-245
3PS-18
2PS-77
1PS-303
1PS-152
1O9-10
1PS-68
1PS-153
1L5-5
2PS-169
2PS-246
2L6-4
2O10-6
2O9-9
1PS-271
2PS-261
2PS-276
2PS-1
2O10-4
2PS-84
1PS-52
1PS-205
1PS-12
1O10-1
1PS-117
3PS-294
2PS-34
2PS-13
1PS-154

ᆸ

ᆮ
당궉닷
도정윤
도정윤
도정윤
도정윤

디엠탐

1PS-75
2PS-63
2PS-120
3PS-53
3PS-105

바타라이서우랍 2PS-42
박강호
1O9-6
박경민
1O8-8
박경민
1PS-27
박경민
2PS-300

박경민
박경진
박경태
박관용
박광렬
박광훈
박교리
박규엽
박규은
박규하
박근우
박기동
박기동
박기태
박기태
박기태
박노균
박덕민
박도연
박동혁
박로운
박문정
박문정
박문정
박문정
박미선
박 민
박민수
박민수
박민욱
박민욱
박민주
박민희
박병수
박봉제
박상식
박상아
박상준
박상준
박상희
박새미
박서희
박석호
박선택
박성규
박성근
박성근
박성수
박성수
박성수
박성수
박성수
박성수
박성진
박성진
박성진
박성진
박성진
박성호
박성훈
박성휘
박소람
박소연
박소영
박소영
박소현
박소현
박소희
박수진
박수진
박수진
박수진
박수진
박수진
박수진
박수진
박수진
박수진
박수진
박수진
박수진
박수진
박수진
박수진

2PS-302
1O9-5
1PS-155
1O10-8
2L5-2
2PS-247
2PS-43
2L5-5
1PS-156
2O10-1
1PS-157
2O6-6
1PS-27
2PS-44
2PS-154
3PS-11
2PS-59
1PS-231
3PS-61
2PS-176
1PS-158
2O10-16
2O9-11
1PS-129
3PS-29
3PS-98
3PS-191
2PS-248
2L5-6
1PS-90
2PS-227
2PS-2
3PS-74
2PS-170
3PS-115
1PS-10
2PS-249
2PS-279
2PS-280
1O9-3
3PS-83
1PS-159
2PS-45
3PS-115
1L5-7
2PS-171
3PS-158
2PS-167
2PS-186
2PS-205
2PS-208
2PS-270
2PS-271
2O9-13
1PS-19
1PS-240
2PS-244
2PS-250
2PS-228
2PS-46
2O9-14
1PS-134
2PS-288
2PS-229
3PS-124
1O9-9
3PS-34
3PS-74
1O10-4
1O8-8
1PS-161
1PS-162
1PS-189
1PS-190
2PS-61
2PS-71
2PS-72
2PS-73
2PS-192
3PS-20
3PS-21
3PS-22
3PS-131
3PS-161

박수진
박수진
박수진
박수진
박수진
박수진
박수진
박수진
박순모
박슬기
박슬아
박슬아
박승구
박승규
박승규
박승혜
박승훈
박연석
박영돈
박영돈
박영돈
박영민
박영민
박영민
박영빈
박영일
박용태
박우람
박우람
박우람
박원기
박원태
박원태
박원호
박원호
박원호
박원호
박원호
박원호
박원호
박원호
박원호
박윤선
박은지
박은지
박인규
박인규
박인규
박인규
박인규
박인규
박인준
박장석
박재민
박재서
박재우
박재현
박재현
박재현
박재현
박재현
박재현
박재현
박재현
박재형
박재형
박재형
박재형
박재훈
박정민
박정숙
박정용
박정원
박정은
박정훈
박정희
박정희
박제영
박제영
박제영
박제영
박제영
박제영
박제영

3PS-162
3PS-163
3PS-166
3PS-167
3PS-168
3PS-169
3PS-170
3PS-171
1PS-160
2PS-81
2PS-49
2PS-196
3PS-115
2O10-15
3PS-84
2PS-37
2PS-289
3PS-90
1O8-12
1PS-257
2PS-29
2PS-297
2PS-298
3PS-60
2L4-3
3PS-242
2L7-5
1L2-8
1PS-107
3PS-126
1PS-16
1PS-21
2PS-28
1PS-193
1PS-293
1PS-299
1PS-302
2PS-92
2PS-165
2PS-283
2PS-294
3PS-94
3PS-140
2PS-47
3PS-37
1L2-2
1PS-54
1PS-279
2PS-33
2PS-60
3PS-69
1PS-51
1PS-187
2PS-48
2PS-172
2PS-173
1PS-17
1PS-253
1PS-254
2PS-243
2PS-251
2PS-252
3PS-225
3PS-264
1PS-286
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1PS-252
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3PS-114
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3PS-260
2PS-288
3PS-85
3PS-99
3PS-191
3PS-292
1PS-176
2PS-272
2PS-273
3PS-255
3PS-258
3PS-278
1O9-12
1PS-16
2PS-247
3PS-217
3PS-275
2PS-184
1O10-6
2PS-274
2PS-123
2L7-7
2L7-4
2PS-200
2PS-7
1L7-8
2O10-5
2PS-38
2PS-234
3PS-152
1L6-4
1PS-4
3PS-231
3PS-242
3PS-256
2PS-100
2PS-124
3PS-237
2PS-201
2PS-81
2PS-74
2L3-6
1O9-5
3PS-215
1PS-28
2PS-296
2PS-125
1PS-172
2PS-106
2PS-126
3PS-293
1L4-8
2PS-75
1PS-210
2PS-164
2PS-191
2PS-202
3PS-173
2PS-200

염정희
염진석
예광남
오경환
오규영
오누리
오다경
오동엽
오동엽
오동엽
오동엽
오동엽
오동엽
오동엽
오동엽
오동엽
오동엽
오동엽
오동엽
오동우
오민준
오민준
오상택
오상택
오세행
오세행
오세행
오솔미
오승수
오승우
오승우
오승원
오신석
오우진
오원택
오은체
오은택
오은택
오은택
오인영
오재택
오재택
오정석
오정석
오정석
오정석
오정석
오종규
오종원
오준기
오준석
오준석
오준석
오준학
오준학
오준학
오준학
오준학
오진우
오창석
오창준
오현택
오 환
오 환
옥성현
옥승호
왕동환
왕동환
왕동환
왕동환
왕동환
왕찬결
왕혁식
왕혁식
왕현석
용대성
우마상카
우마상카
우마상카
우상혁
우정연
우한영
우한영
우한영

1O8-10
2PS-117
2L5-6
1PS-72
2PS-99
2PS-76
2PS-235
1L3-2
1L4-5
2O9-3
1PS-38
1PS-64
1PS-164
1PS-166
1PS-217
2PS-49
2PS-149
2PS-196
3PS-41
2PS-290
1O9-5
3PS-215
1PS-201
3PS-150
1PS-298
1PS-300
1PS-301
2PS-236
2PS-282
1O8-9
2PS-203
3PS-6
1PS-99
3PS-164
2PS-275
2PS-127
1PS-26
1PS-290
3PS-65
3PS-99
1O10-9
2PS-253
1PS-163
1PS-200
2PS-161
2PS-169
2PS-215
2PS-263
2PS-128
2PS-204
1O8-5
2PS-142
3PS-101
1PS-175
1PS-272
2PS-110
3PS-231
3PS-242
3PS-131
2PS-109
1O10-14
2PS-77
2PS-261
2PS-276
3PS-149
2PS-86
1PS-264
1PS-267
2PS-31
3PS-102
3PS-251
2PS-265
2PS-129
3PS-55
1PS-232
1O9-12
1O8-3
1PS-224
2PS-130
2PS-18
2PS-199
2L1-6
1PS-266
1PS-268
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우한영
우한영
원민프엉
원병묵
원수경
원수경
원종성
원종성
원종성
원종인
원종찬
원종찬
원종찬
원지은
원지은
원지은
위정재
위정재
위정재
위정재
위정재
위정재
위태인
위태인
위태인
유가연
유기천
유남호
유남호
유대건
유도영
유동길
유 라
유문성
유봉렬
유성미
유성미
유성수
유성훈
유성훈
유수영
유승민
유영준
유영훈
유용군
유용군
유용상
유웅렬
유의상
유재현
유정목
유정목
유정아
유정완
유정완
유정완
유정완
유정완
유정주
유종만
유지완
유지완
유지완
유지왕
유지웅
유지호
유진화
유창훈
유창훈
유창훈
유필진
유필진
유필진
유필진
유필진
유필진
유필진
유혁상
유혁상
유현아
유현재
유혜성
유혜영
유혜진

3PS-236
3PS-270
2PS-131
1O9-5
1L4-6
1PS-18
2L4-2
3PS-155
3PS-164
2PS-132
2O10-10
2PS-59
3PS-18
2PS-297
2PS-298
3PS-60
1L4-6
1O9-15
2O9-4
2O6-11
1PS-18
1PS-122
2PS-297
2PS-298
3PS-60
2PS-133
2L1-1
2PS-55
2PS-76
2PS-205
2PS-237
1PS-286
2PS-134
1PS-177
2PS-206
1O8-15
2O10-10
2PS-238
2PS-277
3PS-228
2PS-135
1O10-4
3PS-68
2PS-207
1PS-54
2PS-60
2L1-7
3PS-98
2L1-7
3PS-206
1PS-171
1PS-179
3PS-97
1PS-254
3PS-224
3PS-225
3PS-226
3PS-263
2PS-136
2PS-208
2PS-209
3PS-142
3PS-198
2PS-210
1PS-85
2O6-3
2PS-211
1PS-3
2PS-3
2PS-46
1O9-5
1PS-132
1PS-139
2PS-238
3PS-112
3PS-215
3PS-223
2L2-4
2O6-4
2PS-78
2PS-137
3PS-37
3PS-235
3PS-1

유호정
유환철
육경수
육신홍
육지호
육지호
육지호
육진솔
윤경원
윤관한
윤관한
윤관한
윤관한
윤관한
윤관한
윤광한
윤광한
윤광한
윤근병
윤근병
윤근태
윤동기
윤동기
윤동기
윤동기
윤동기
윤명한
윤명한
윤명한
윤병주
윤병주
윤병주
윤성률
윤성원
윤성철
윤소희
윤수진
윤수진
윤수진
윤승욱
윤여주
윤영록
윤영수
윤영수
윤영진
윤원진
윤유미
윤인열
윤 정
윤 정
윤정훈
윤제문
윤준상
윤준혁
윤준혁
윤진문
윤진숙
윤진환
윤진환
윤진환
윤진환
윤진환
윤진환
윤태용
윤해리
윤현석
윤현석
윤현석
윤현석
윤현식
윤현식
윤현식
윤형호
윤형호
윤호규
윤호규
윤호규
윤호규
윤호규
윤호규
윤호규
윤호규
윤홍석
윤홍석

2PS-110
3PS-269
3PS-266
1PS-51
1PS-122
2PS-122
3PS-98
3PS-2
2PS-52
1PS-120
1PS-126
1PS-209
1PS-219
2PS-66
3PS-195
2PS-119
2PS-138
3PS-118
2PS-174
2PS-187
2PS-212
1PS-16
1PS-160
2PS-102
2PS-134
3PS-275
1L5-2
2O10-7
2O9-8
1PS-117
1PS-291
3PS-294
3PS-115
2PS-278
3PS-237
2PS-139
2PS-113
2PS-140
3PS-110
1PS-135
2O10-9
1PS-37
1PS-44
3PS-203
3PS-207
2PS-141
2PS-213
1PS-10
2PS-50
2PS-214
2PS-142
2PS-152
3PS-227
1PS-63
3PS-3
1PS-138
3PS-294
1PS-45
1PS-83
1PS-108
1PS-128
1PS-221
2PS-21
2O10-6
3PS-65
1PS-13
2PS-27
3PS-196
3PS-201
2PS-16
2PS-93
3PS-202
3PS-4
3PS-23
1PS-169
1PS-170
1PS-210
2PS-164
2PS-191
2PS-202
3PS-19
3PS-173
2O6-3
2PS-231

이가람
이강석
이강석
이강석
이건호
이건호
이경민
이경민
이경민
이경석
이경우
이경익
이경익
이경진
이경진
이경진
이경진
이경진
이경진
이경한
이경현
이광섭
이광섭
이광섭
이광호
이광호
이규민
이규백
이규복
이규철
이근대
이근대
이근대
이근대
이근용
이근용
이근용
이근용
이근형
이근형
이근형
이근형
이기라
이기라
이기라
이기영
이기훈
이기훈
이기훈
이내응
이다은
이대연
이대용
이대용
이대용
이대환
이대환
이대환
이대환
이도영
이동건
이동규
이동규
이동기
이동명
이동신
이동욱
이동원
이동원
이동원
이동원
이동윤
이동은
이동진
이동진
이동진
이동진
이동진
이동현
이동현
이동현
이동훈
이동휘
이두성

2PS-224
2PS-8
2PS-12
2PS-301
1PS-123
2PS-143
1PS-292
2PS-144
3PS-146
3PS-228
2PS-296
1O9-7
1O9-8
1PS-95
1PS-103
1PS-156
2PS-43
2PS-103
2PS-182
2PS-13
1PS-91
2PS-116
3PS-84
3PS-119
1PS-200
2PS-215
2PS-263
1PS-107
2PS-182
3PS-242
1PS-262
2PS-270
2PS-271
3PS-77
1PS-305
2PS-281
3PS-295
3PS-299
2PS-264
3PS-217
3PS-235
3PS-259
1O8-5
2PS-142
3PS-101
2PS-86
1PS-204
3PS-156
3PS-176
2L1-8
2PS-145
3PS-29
1PS-30
3PS-280
3PS-291
1PS-240
2PS-244
2PS-249
3PS-229
2PS-216
2PS-146
2O10-14
3PS-151
3PS-241
2L1-3
2PS-300
3PS-230
2O10-2
3PS-290
3PS-301
3PS-302
2PS-162
3PS-208
2PS-178
2PS-179
2PS-301
3PS-6
3PS-149
2PS-228
2PS-233
3PS-208
3PS-186
3PS-217
3PS-281

이두성
이두연
이로운
이명연
이명훈
이명훈
이명훈
이명훈
이무열
이미소
이미소
이미지
이미혜
이민경
이민규
이민기
이민석
이민영
이민영
이민욱
이민지
이민지
이민지
이민지
이민지
이민지
이민지
이민혜
이민혜
이민환
이병민
이병민
이병용
이병주
이병훈
이보람
이보미
이 브
이상면
이상민
이상민
이상석
이상석
이상수
이상수
이상수
이상엽
이상엽
이상엽
이상영
이상영
이상영
이상영
이상운
이상윤
이상인
이상진
이상천
이상헌
이상현
이상호
이상호
이상훈
이상훈
이상훈
이새롬
이서린
이서윤
이서윤
이서윤
이석영
이석영
이선백
이선종
이선종
이설희
이성구
이성구
이성구
이성국
이성국
이성규
이성민
이성민

3PS-296
2PS-147
3PS-204
2PS-148
1PS-34
2PS-96
2PS-127
2PS-154
3PS-231
1PS-242
3PS-232
3PS-182
1O8-15
2PS-149
2PS-217
3PS-5
2PS-213
2PS-150
2PS-151
2PS-190
2PS-31
2PS-188
2PS-218
3PS-102
3PS-175
3PS-183
3PS-251
1PS-23
1PS-248
1O9-5
2PS-152
3PS-93
1PS-56
2PS-89
2L3-7
1PS-125
2PS-280
2PS-153
1PS-4
1O8-11
2PS-9
1O10-7
2PS-35
1PS-185
2PS-209
3PS-142
1O8-6
2O9-5
1PS-55
1L3-8
2O10-14
2O9-12
1PS-191
2PS-217
2L1-6
2PS-57
3PS-231
2O10-4
1PS-85
2L4-5
2O9-1
1PS-12
2PS-154
2PS-219
3PS-6
2PS-142
2PS-220
1PS-151
2PS-155
3PS-135
1PS-121
2PS-156
3PS-233
2PS-176
3PS-189
3PS-139
1PS-151
2PS-155
3PS-135
2PS-8
2PS-12
3PS-7
1O8-9
2PS-203

이성수
이성우
이성일
이성재
이성현
이세빈
이세연
이세훈
이세훈
이소라
이소림
이소민
이소민
이소영
이소희
이 솔
이 수
이수복
이수열
이수열
이수진
이수하
이수현
이수현
이슬기
이슬우
이승구
이승구
이승구
이승민
이승연
이승열
이승우
이승우
이승우
이승우
이승우
이승우
이승원
이승원
이승재
이승제
이승주
이승주
이승주
이승주
이승진
이승진
이승진
이승찬
이승찬
이승찬
이승혁
이승혁
이승호
이승훈
이시영
이시영
이연식
이연식
이연식
이연식
이연식
이영관
이영관
이영관
이영관
이영관
이영로
이영모
이영모
이영수
이영실
이영실
이영실
이영실
이영실
이영실
이영실
이영오
이영웅
이영주
이영주
이영준

3PS-140
2L5-2
2PS-42
1PS-14
2L4-6
2PS-223
2L3-8
1L4-4
1O10-6
2PS-287
1PS-131
2PS-180
3PS-141
1PS-1
2PS-302
2O6-4
1PS-195
1PS-51
1O9-7
1O9-8
3PS-279
3PS-234
2PS-4
3PS-84
2PS-39
3PS-8
2L4-2
3PS-155
3PS-164
1PS-89
3PS-153
2O9-7
1O9-5
1O8-6
2PS-50
2PS-168
2PS-214
2PS-237
2PS-14
2PS-157
3PS-209
3PS-35
1O10-15
2PS-158
3PS-235
3PS-259
2L1-6
1PS-275
3PS-236
1PS-149
2PS-140
3PS-54
2PS-129
3PS-55
3PS-192
3PS-56
1PS-10
3PS-2
1PS-57
2PS-42
2PS-147
3PS-9
3PS-45
1PS-82
1PS-118
1PS-134
2PS-133
3PS-64
3PS-210
2PS-209
3PS-142
3PS-247
1PS-120
1PS-126
1PS-173
1PS-209
1PS-219
2PS-66
3PS-195
2PS-32
1PS-266
3PS-131
3PS-280
2PS-198

이영준
이영화
이영희
이영희
이영희
이예나
이예란
이예찬
이예찬
이요셉
이용규
이용규
이용규
이용규
이용규
이용철
이용표
이용현
이용현
이용훈
이우섭
이운학
이원규
이원목
이원목
이원목
이원목
이원보
이원보
이원보
이원주
이원준
이원준
이유빈
이유정
이유정
이윤기
이윤지
이은비
이은선
이은지
이은지
이은지
이은지
이은지
이은호
이 의
이의성
이이주
이인규
이인혜
이인환
이일민
이장건
이재갑
이재근
이재명
이재명
이재명
이재상
이재상
이재상
이재상
이재서
이재석
이재석
이재석
이재승
이재승
이재용
이재용
이재용
이재용
이재용
이재원
이재원
이재원
이재익
이재준
이재현
이재호
이재훈
이재흥
이정기

3PS-143
2PS-40
1PS-42
3PS-6
3PS-50
3PS-57
1PS-268
2O10-5
3PS-10
3PS-58
1PS-282
1PS-283
1PS-284
1PS-285
2PS-295
2L5-2
3PS-59
1PS-213
3PS-111
3PS-122
1L4-1
3PS-237
1O10-15
2PS-8
2PS-139
2PS-158
3PS-132
1O9-5
2O6-3
1PS-236
2PS-66
2PS-44
3PS-11
3PS-298
1PS-266
1PS-268
1PS-200
3PS-230
1O10-11
2PS-280
1L4-3
2O6-9
2PS-10
2PS-243
3PS-222
3PS-145
3PS-281
1PS-167
1PS-104
3PS-238
3PS-12
1L6-3
1PS-10
1O9-4
2PS-185
2L1-3
2PS-297
2PS-298
3PS-60
1O10-1
1PS-287
3PS-146
3PS-303
3PS-61
1PS-54
2PS-60
3PS-35
1O10-15
1PS-89
3PS-124
3PS-147
3PS-148
3PS-149
3PS-154
1O8-6
1O9-15
2PS-237
3PS-62
2L1-1
2O10-12
3PS-13
1PS-298
2PS-100
3PS-63

이정민
이정민
이정민
이정우
이정준
이정준
이정준
이정진
이정현
이정현
이정현
이정호
이정환
이정훈
이정훈
이정훈
이정훈
이정훈
이정희
이제일
이종민
이종성
이종수
이종수
이종수
이종은
이종찬
이종찬
이종혁
이종환
이종환
이종휘
이종휘
이종휘
이종휘
이종휘
이종희
이주원
이주현
이주현
이주현
이주형
이주형
이주호
이준범
이준섭
이준영
이준영
이준우
이준우
이준행
이준혁
이준혁
이준혁
이준혁
이준혁
이준혁
이준협
이중헌
이지목
이지목
이지석
이지석
이지석
이지석
이지선
이지영
이지영
이지원
이지원
이지원
이지원
이지원
이지원
이지원
이지은
이지은
이지은
이지은
이지은
이지은
이지은
이지현
이지혜

2PS-19
2PS-143
3PS-14
3PS-75
2PS-176
3PS-15
3PS-269
2PS-41
1O9-3
2PS-190
3PS-16
3PS-242
3PS-153
1PS-26
1PS-143
1PS-290
3PS-64
3PS-65
1PS-273
3PS-282
3PS-131
1PS-200
1PS-250
3PS-180
3PS-181
2PS-26
1PS-1
3PS-2
1O9-15
1PS-201
3PS-150
1PS-192
1PS-216
2PS-189
2PS-220
3PS-190
2O10-12
2O6-4
3PS-66
3PS-127
3PS-172
3PS-151
3PS-292
3PS-17
3PS-67
2L3-4
1PS-203
1PS-223
1PS-19
2PS-249
3PS-68
1PS-3
1PS-11
2PS-88
2PS-198
3PS-112
3PS-143
1O10-11
3PS-18
1PS-142
3PS-19
2PS-128
2PS-183
2PS-193
2PS-207
2PS-124
3PS-69
3PS-283
1PS-213
2PS-87
3PS-20
3PS-21
3PS-22
3PS-111
3PS-199
1PS-201
2PS-18
3PS-4
3PS-23
3PS-70
3PS-150
3PS-255
3PS-71
1PS-29

이지혜
이지혜
이지혜
이지환
이진균
이진균
이진균
이진석
이진성
이진혁
이진호
이진호
이진호
이진희
이창래
이창록
이창문
이창문
이창문
이창연
이창연
이창연
이창진
이채연
이채연
이채연
이철연
이철연
이철연
이철우
이철우
이태호
이태호
이택성
이택승
이택승
이택승
이택승
이택승
이택호
이평찬
이평찬
이평찬
이하늬
이하늬
이하람
이한구
이한솔
이한울
이해랑
이해령
이해신
이현욱
이현욱
이현정
이현정
이현정
이현정
이현지
이현지
이현지
이형근
이형일
이형일
이형일
이형일
이형진
이혜민
이혜빈
이혜성
이혜성
이혜영
이혜현
이혜현
이혜현
이호섭
이호연
이호준
이호진
이호현
이홍재
이화성
이화성

2PS-233
3PS-152
2L5-6
2PS-261
1PS-157
2PS-77
2PS-132
2PS-145
2L4-8
2PS-213
1PS-298
1PS-300
1PS-301
2PS-53
3PS-24
3PS-72
2PS-85
3PS-284
3PS-285
1PS-275
3PS-236
3PS-270
1PS-248
1O10-3
1PS-150
3PS-304
2O6-1
1PS-260
2PS-245
1PS-17
3PS-139
3PS-239
3PS-240
3PS-256
2O10-9
2O9-15
1PS-69
3PS-15
3PS-57
2PS-241
2L7-2
3PS-153
3PS-154
3PS-301
3PS-302
3PS-155
2PS-247
3PS-241
1PS-26
3PS-242
3PS-243
2L2-5
2PS-215
3PS-298
2PS-8
2PS-12
2PS-185
3PS-74
1PS-204
3PS-156
3PS-176
2O10-4
1PS-58
1PS-70
2PS-48
3PS-24
3PS-174
2PS-16
3PS-139
2L7-7
3PS-157
1PS-293
3PS-244
3PS-245
3PS-246
3PS-158
3PS-209
3PS-284
1PS-20
3PS-159
2O10-4
2PS-258
3PS-253
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이화성
이희림
이희숙
이희숙
이희승
이희우
이희은
이희정
임경아
임경택
임광섭
임광섭
임광섭
임권택
임권택
임권택
임권택
임권택
임권택
임권택
임권택
임권택
임권택
임권택
임권텍
임대희
임동권
임동우
임동우
임민지
임민지
임민지
임병국
임상구
임새영
임석인
임성갑
임성동
임성동
임성일
임세영
임세영
임세영
임소은
임소은
임승순
임승혁
임우진
임원빈
임원빈
임원빈
임윤지
임윤지
임윤지
임은희
임은희
임은희
임재석
임재춘
임재혁
임정혁
임정혁
임정혁
임정혁
임정혁
임정혁
임주원
임준섭
임지우
임지우
임지우
임지현
임채성
임채성
임채성
임채성
임한휘
임한휘
임현수
임현수
임현준
임현준
임호선
임회득

3PS-267
3PS-25
1PS-206
3PS-200
2PS-4
1O10-5
2PS-16
1L4-4
3PS-131
3PS-286
2PS-11
2PS-20
3PS-75
2PS-79
2PS-80
2PS-159
2PS-160
3PS-39
3PS-46
3PS-47
3PS-76
3PS-77
3PS-88
3PS-89
3PS-40
1PS-24
1O8-6
1O10-13
1PS-287
2PS-112
2PS-175
3PS-160
2L4-6
2O10-5
3PS-68
3PS-78
1O10-8
2PS-32
3PS-247
2PS-256
1PS-247
3PS-248
3PS-272
2PS-51
3PS-26
1O10-6
1O9-1
3PS-104
2PS-94
3PS-79
3PS-109
3PS-161
3PS-162
3PS-163
3PS-239
3PS-240
3PS-268
3PS-37
3PS-6
3PS-269
1PS-99
1PS-105
3PS-56
3PS-59
3PS-62
3PS-70
3PS-277
3PS-124
1L6-8
1PS-6
2PS-56
3PS-251
2O9-13
1PS-247
1PS-263
2PS-250
3PS-27
3PS-80
3PS-155
3PS-164
1PS-227
3PS-165
2PS-185
2L5-6
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자오린
자오밍거
자오밍거
장광석
장광석
장규현
장기철
장기철
장기철
장도협
장동욱
장동욱
장동욱
장민수
장민철
장상은
장석우
장석태
장석태
장성연
장성연
장세규
장영래
장영선
장영진
장영진
장용준
장우동
장웅식
장웅식
장웅식
장웅식
장웅식
장유진
장은행
장은행
장은행
장익범
장익범
장익범
장재영
장재영
장재호
장정식
장정식
장정식
장준혁
장준호
장준환
장지영
장지원
장진해
장진해
장진해
장철훈
장충현
장타오
장태현
장하영
장한결
장한나
장한별
장한솔
장현일
장현주
장효선
장희수
전경국
전경수
전경수
전경수
전경수
전경화
전경화
전남중
전병윤
전병윤
전병윤
전상열
전상우
전서영
전석진

1L4-4
2PS-225
3PS-212
1L7-1
2O10-10
3PS-249
2PS-97
2PS-107
2PS-230
3PS-81
1PS-125
2PS-115
2PS-123
3PS-250
3PS-184
3PS-28
3PS-82
1O8-9
2PS-203
1PS-39
3PS-237
2O6-3
2L6-2
2PS-18
1O8-12
2PS-29
1PS-177
1L6-6
1PS-264
1PS-267
2PS-31
3PS-102
3PS-251
3PS-277
3PS-166
3PS-167
3PS-168
3PS-169
3PS-170
3PS-171
2PS-263
3PS-256
3PS-252
PL-1
1PS-7
1PS-208
1PS-41
3PS-172
3PS-269
2PS-144
2PS-178
2PS-44
2PS-69
3PS-11
3PS-173
2L1-6
3PS-140
1L4-7
3PS-253
2L7-7
3PS-37
3PS-10
3PS-98
3PS-65
3PS-174
3PS-213
3PS-140
3PS-92
2PS-188
2PS-218
3PS-175
3PS-183
3PS-156
3PS-176
2L1-4
1PS-213
3PS-111
3PS-199
3PS-83
3PS-214
2PS-19
2L3-3

전성권
전성우
전성익
전승배
전용덕
전유빈
전유빈
전재민
전재희
전종혁
전준표
전지수
전지수
전지현
전태석
전해민
전현민
전현민
전현열
전현열
전현열
전호균
전호균
전환진
전효원
정경모
정경원
정경원
정경원
정경원
정경원
정경원
정경화
정광운
정광운
정광운
정광운
정광운
정광운
정광운
정광운
정광운
정근수
정근수
정근수
정다운
정대성
정대성
정대성
정대성
정대성
정대성
정대성
정대성
정대성
정도연
정도연
정도영
정동우
정록암
정립정
정문기
정미정
정미진
정미진
정민교
정민교
정민교
정민교
정병국
정병권
정병문
정부영
정빛남
정상훈
정서영
정 석
정선경
정성동
정성우
정성욱
정성욱
정성욱
정성원

1O9-3
3PS-84
3PS-85
1O8-2
3PS-254
2PS-186
3PS-177
3PS-29
3PS-30
3PS-82
2PS-147
2O9-4
1PS-122
3PS-269
1O8-2
2L7-4
1O9-5
3PS-215
1PS-38
2PS-49
2PS-196
1PS-201
3PS-150
3PS-178
3PS-32
3PS-179
1L3-4
2PS-303
2PS-304
3PS-287
3PS-288
3PS-289
3PS-277
1L6-9
1PS-90
1PS-100
1PS-159
2PS-22
2PS-91
2PS-141
2PS-227
3PS-78
1PS-79
1PS-116
2PS-82
3PS-149
1PS-258
1PS-269
2PS-268
2PS-277
2PS-278
3PS-228
3PS-250
3PS-262
3PS-273
3PS-180
3PS-181
3PS-31
2L4-6
2PS-4
3PS-290
1PS-39
2PS-287
3PS-86
3PS-87
2PS-159
2PS-160
3PS-88
3PS-89
1PS-41
3PS-90
3PS-74
3PS-32
3PS-182
3PS-91
2O10-4
2PS-279
3PS-153
3PS-291
3PS-216
1PS-53
3PS-33
3PS-42
3PS-34

정성준
정성준
정성준
정성준
정성훈
정세영
정소민
정승민
정연복
정연수
정영규
정영규
정영규
정영규
정영규
정영규
정영규
정영규
정영규
정영미
정영미
정영미
정영미
정영헌
정완희
정용일
정용일
정용일
정용일
정용진
정용진
정용찬
정용찬
정우빈
정우빈
정우진
정우혁
정운룡
정운룡
정운룡
정유진
정윤기
정윤서
정윤서
정윤선
정윤영
정윤재
정윤지
정은경
정은경
정은경
정은미
정은주
정은희
정은희
정은희
정의혁
정인재
정인조
정인환
정인환
정일두
정일두
정일두
정일두
정일두
정일두
정임식
정재민
정재민
정재민
정재우
정재우
정재욱
정재웅
정재원
정재윤
정정빈
정정설
정종국
정종진
정종진
정종진
정종진

1O8-15
2O10-11
2O6-2
2PS-247
3PS-68
3PS-35
2PS-63
3PS-36
3PS-216
2PS-256
1PS-101
1PS-111
1PS-147
1PS-148
2PS-219
3PS-120
3PS-125
3PS-128
3PS-136
1O9-1
1PS-296
2PS-36
3PS-279
3PS-255
2PS-150
2PS-188
2PS-218
3PS-175
3PS-183
2PS-263
3PS-256
1O9-7
1O9-8
1O9-6
2PS-212
3PS-92
2O9-5
1L1-5
2PS-166
3PS-66
2L2-3
3PS-126
2PS-47
3PS-37
1PS-274
1PS-10
2PS-117
3PS-217
2O10-2
3PS-290
3PS-302
1PS-89
3PS-299
2PS-303
3PS-288
3PS-289
1PS-270
3PS-292
2PS-204
1PS-39
3PS-237
1PS-130
1PS-131
2PS-150
2PS-151
3PS-86
3PS-87
2PS-4
1PS-168
2PS-263
3PS-256
1PS-177
3PS-68
2L7-2
3PS-119
3PS-184
1PS-25
3PS-12
2PS-215
1PS-51
1PS-172
2PS-106
2PS-126
3PS-293

정주형
정준영
정준호
정지영
정지혜
정지혜
정진관
정진웅
정진웅
정찬문
정찬문
정찬문
정찬문
정찬문
정찬희
정창욱
정창욱
정춘호
정태양
정택선
정하영
정하영
정현민
정현수
정현수
정현욱
정형섭
정혜연
정혜인
정혜중
정호상
정효진
정효진
정효진
정효진
정희태
정희태
제갈영순
제갈영순
제갈영순
제갈영순
제갈영순
제갈영순
제갈영순
제갈영순
제갈영순
제갈영순
제갈종건
제갈종건
제환일
조강희
조강희
조강희
조경국
조경렬
조경일
조경화
조계룡
조광래
조길원
조길원
조길원
조길원
조길원
조길원
조길원
조길원
조길훈
조남석
조남성
조남주
조남주
조남주
조남주
조남주
조남철
조남희
조대원
조대원
조대원
조대원
조대원
조대원
조대원

3PS-84
3PS-194
3PS-257
3PS-38
1PS-9
2PS-20
1O9-2
1PS-128
2PS-21
1PS-74
1PS-109
2PS-111
3PS-43
3PS-269
1PS-138
2PS-152
3PS-93
1PS-14
3PS-218
1PS-16
1PS-129
3PS-29
1PS-202
1L4-2
2L1-3
2PS-204
3PS-94
2O6-7
1PS-177
3PS-95
1PS-97
2PS-94
3PS-79
3PS-96
3PS-109
1O9-6
2PS-212
1PS-22
2PS-240
2PS-257
2PS-259
2PS-260
2PS-267
2PS-269
3PS-39
3PS-40
3PS-261
1PS-50
3PS-1
3PS-258
1PS-117
1PS-186
3PS-294
3PS-259
3PS-184
3PS-219
3PS-185
2PS-191
3PS-186
2O10-11
2O9-16
1PS-10
1PS-20
1PS-115
3PS-145
3PS-233
3PS-241
3PS-187
3PS-188
1PS-273
2PS-19
2PS-87
2PS-186
3PS-72
3PS-83
3PS-119
2PS-95
1PS-253
1PS-255
2PS-251
2PS-252
3PS-224
3PS-225
3PS-226

조대원
조덕수
조덕수
조동환
조동환
조동환
조동환
조명근
조명준
조미숙
조미숙
조미숙
조미숙
조미연
조민기
조민기
조병진
조상범
조상원
조상호
조상호
조석규
조선영
조성근
조성윤
조성윤
조성준
조성준
조성훈
조성훈
조성훈
조성훈
조수행
조승빈
조승완
조승현
조아라
조아라
조양진
조양진
조양진
조양진
조양진
조양진
조양진
조양진
조양진
조양진
조영경
조영진
조완수
조용남
조용연
조용준
조용찬
조우경
조우섬
조원기
조원기
조윤식
조윤호
조은범
조은범
조은범
조은비
조은철
조은철
조익준
조인성
조인성
조장환
조장환
조장환
조재상
조재상
조재상
조재영
조재영
조재영
조재현
조재환
조정호
조정호
조정호

3PS-264
1PS-214
1PS-215
1PS-206
1PS-293
2PS-170
3PS-200
3PS-97
3PS-98
1PS-82
1PS-118
2PS-133
3PS-64
3PS-189
2PS-233
3PS-55
3PS-260
2PS-242
3PS-205
1L3-6
1PS-181
2O9-12
2O10-9
2PS-100
1PS-23
1PS-248
1L4-1
1O8-2
2PS-24
2PS-137
3PS-99
3PS-108
3PS-269
3PS-190
1O9-14
3PS-204
1PS-128
2PS-21
1PS-253
1PS-254
1PS-255
2PS-251
2PS-252
3PS-224
3PS-225
3PS-226
3PS-263
3PS-264
2PS-264
2O9-10
3PS-100
1PS-196
3PS-189
3PS-231
3PS-192
2PS-81
3PS-261
3PS-155
3PS-164
1PS-235
2PS-220
2L7-1
1PS-212
2PS-172
3PS-57
1PS-110
2PS-153
2O10-13
2PS-142
3PS-101
2PS-277
3PS-228
3PS-262
1PS-267
3PS-102
3PS-251
2PS-216
2PS-217
3PS-198
2L7-7
1PS-88
1O10-12
1PS-266
1PS-268

조정호
조주형
조주형
조주형
조주형
조주형
조주형
조준한
조준한
조준희
조중현
조 진
조진우
조진우
조진한
조진한
조진한
조치형
조하령
조한정
조한희
조혁이
조현수
조혜진
조휘문
조희재
조희재
주문규
주성빈
주세훈
주찬미
주찬미
주찬양
주찬양
주창하
주창하
주철웅
주현서
주현진
지동섭
지동섭
지성민
지윤배
지찬혁
지찬혁
지찬혁
지한비
진레이
진레이
진레이
진선미
진선미
진선철
진성호
진성호
진성호
진성호
진성호
진성호
진성호
진성호
진성호
진성호
진승원
진승원
진승원
진승원
진승원
진영읍
진영읍
진용재
진유정
진현정
진형준
진형준
진형준
진형준
진형준
진호철
진호철

3PS-215
1PS-255
2PS-252
3PS-225
3PS-226
3PS-263
3PS-264
2PS-225
3PS-212
3PS-7
3PS-72
3PS-103
2PS-11
3PS-104
2O10-13
2PS-266
3PS-227
1O10-11
2PS-6
2PS-145
3PS-292
3PS-105
1PS-273
1PS-106
2PS-280
1O9-7
1O9-8
1O10-8
3PS-41
1PS-17
1PS-53
3PS-42
2PS-81
3PS-106
1PS-133
3PS-107
1PS-273
3PS-108
2PS-84
2PS-28
3PS-265
3PS-191
2PS-289
2PS-94
3PS-79
3PS-109
3PS-192
2PS-113
3PS-110
3PS-122
2O6-9
2PS-10
1PS-67
1PS-22
2PS-240
2PS-257
2PS-259
2PS-260
2PS-267
2PS-269
3PS-39
3PS-40
3PS-261
1PS-74
1PS-109
2PS-111
3PS-43
3PS-269
2PS-270
2PS-271
2PS-280
2PS-290
2PS-269
1PS-135
2PS-201
2PS-211
3PS-133
3PS-159
1PS-261
1PS-262

ᄎ
차국헌

2O9-2

차국헌
차국헌
차국헌
차미선
차지훈
차채녕
차채녕
차채녕
차채녕
차현길
차현길
차현길
차현욱
채규호
채수빈
채정완
채정완
채정완
채창근
채창근
천 교
천 교
천내영
천영걸
천예지
천정미
천제환
천형진
최경원
최경원
최경원
최경원
최경호
최경호
최경호
최경호
최관현
최규형
최근영
최기석
최기원
최기원
최기원
최기인
최기헌
최기환
최다슬
최다희
최대건
최덕현
최동인
최동진
최동훈
최명찬
최미정
최민혁
최범석
최범석
최솔잎
최수빈
최수빈
최수빈
최수형
최수형
최수형
최수형
최수형
최수형
최수형
최승영
최시영
최신일
최아영
최영빈
최영빈
최영빈
최영철
최영태
최우진
최원산
최원산
최원산
최원태
최원태

1PS-6
1PS-235
2PS-18
1PS-51
2PS-173
1PS-297
2PS-8
2PS-12
2PS-301
1L3-2
1PS-50
3PS-1
3PS-263
2PS-291
2PS-27
1PS-213
3PS-111
3PS-199
1PS-54
2PS-60
2PS-8
2PS-12
2PS-34
2PS-62
2PS-261
3PS-32
3PS-32
3PS-266
2O9-13
1PS-263
2PS-250
3PS-272
1PS-119
2PS-97
2PS-107
2PS-230
3PS-112
1PS-216
1PS-20
3PS-194
1PS-151
2PS-155
3PS-135
3PS-219
3PS-267
2L7-2
3PS-45
3PS-113
3PS-114
1PS-274
3PS-195
2PS-279
1L1-1
2PS-213
3PS-115
1PS-26
3PS-116
3PS-117
3PS-184
2PS-119
2PS-138
3PS-118
1L4-3
2O9-1
1PS-235
1PS-236
2PS-221
3PS-206
3PS-222
1O10-5
1L7-6
3PS-119
1O8-10
2L2-6
2PS-34
3PS-192
3PS-120
3PS-295
2PS-100
1PS-92
2PS-23
3PS-58
2PS-79
2PS-80
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최원태
최원태
최원태
최원태
최유진
최윤석
최윤석
최은비
최은열
최은정
최은호
최이준
최이준
최인영
최인택
최인환
최인환
최인환
최장한
최재곤
최재선
최재학
최재학
최재학
최재학
최재학
최재호
최정철
최종찬
최주영
최주영
최주영
최주영
최주영
최준석
최준식
최준식
최준식
최준식
최준식

2PS-160
3PS-46
3PS-47
3PS-76
2PS-22
2PS-134
3PS-196
2PS-151
1PS-42
3PS-121
3PS-121
2PS-78
3PS-52
2PS-242
1PS-265
3PS-54
3PS-110
3PS-122
3PS-123
1PS-73
2L7-3
2PS-74
2PS-152
3PS-93
3PS-116
3PS-117
1PS-136
3PS-214
3PS-268
1PS-74
1PS-109
2PS-111
3PS-43
3PS-269
3PS-197
2PS-37
2PS-39
2PS-40
2PS-117
3PS-106

최준식
최준찬
최준형
최준환
최지영
최지현
최진용
최진웅
최진웅
최청룡
최태림
최태림
최한형
최현태
최형열
최형진
최형진
최형진
최호중
최효성
최흥열
추서범
추서범

3PS-282
1O9-15
3PS-270
1O10-8
3PS-271
2PS-103
3PS-174
1O9-10
1PS-68
3PS-124
1PS-40
3PS-13
3PS-198
3PS-272
3PS-125
1PS-228
2PS-222
3PS-213
3PS-48
1O10-9
1L4-7
1PS-251
1PS-252

ᄏ
칼라레디모한나이두 3PS-49

ᄐ
타 렉
타바시아판탐비
터르쇼이게르게이
트룽프억록
트룽프억록
트룽프억록

3PS-126
3PS-296
2O9-14
1PS-213
3PS-111
3PS-199

ᄑ
팜티투이동 1PS-213

A
Aftabuzzaman, Mohammad
Ameduri, Bruno
Anugrah, Daru Seto Bagus
Anugrah, Daru Seto Bagus
AROGUZ, Ayse Zehra
Atar, Amol Balu
Audus, Debra
AUGUSTINE, RIMESH
Azmi, Randi

1PS-244
1L6-1
3PS-76
3PS-77
2L8-2
1PS-25
1L4-1
1PS-33
1PS-39

2PS-79
1L6-1
1L6-2
1PS-287
3PS-4

1PS-167
3PS-174
1L7-7
3PS-64
2L8-10
1PS-246
1L2-2
1L6-2
1L7-2
3PS-275
1O9-13

D
Daik, Rusli
Das, Dipankar
Das, Dipankar
Dharmapurikar, Satej
DUONG, NGUYEN MINH

ᄒ
하경원
하기룡
하도영
하도영
하명진
하민정
하민정
하성균
하성민
하연희
하연희
하연희
하연희
하재언
하종운
하종훈
하지희
하진욱
하진욱
하진욱
하창식
하창식
하창식
하창식
하창식
하창식
하창훈
하창훈

3PS-220
3PS-151
3PS-6
3PS-50
3PS-217
2PS-32
3PS-247
3PS-127
3PS-51
2O6-8
2PS-253
3PS-230
3PS-254
3PS-273
3PS-274
1PS-30
3PS-297
2L7-2
2PS-215
2L4-1
2PS-167
2PS-186
2PS-197
2PS-205
2PS-208
3PS-177
1PS-206
2PS-170

하창훈
하태우
하태욱
학오닙울
한나라
한남구
한동근
한동근
한동욱
한명근
한문종
한민수
한상석
한상원
한상철
한상철
한상훈
한서라
한세광
한세광
한세광
한세광
한세광
한세광
한세미
한슬기
한양규
한양규
한영경
한영광
한예지
한완규
한용규
한은희
한의영
한재훈
한재훈
한정훈

3PS-200
1PS-16
2O10-10
3PS-9
2PS-23
3PS-128
1PS-107
3PS-126
3PS-298
2PS-110
3PS-275
1O8-14
3PS-197
2PS-215
1O9-7
1O9-8
2PS-143
3PS-113
1L3-5
2O10-3
1PS-152
1PS-277
2PS-30
3PS-91
3PS-129
1L3-5
3PS-17
3PS-103
3PS-299
2PS-224
3PS-65
3PS-84
3PS-276
2PS-10
3PS-130
2PS-77
3PS-192
1O9-13

Ebara, Mitsuhiro

1L2-1

F
Faiz, Ahmed
Faiz, Ahmed
Fitriasari, Eprillia Intan
Fromm, Katharina M.

2L8-1
1PS-288
1PS-289
3PS-231
1PS-85

Ganesan, Venkat
Gann, Eliot
Gautam, Bhoj
Geng, Jianxin
Gong, Ningqiang
Gopinathan, Janarthanan
Gorecka, Ewa
Guerre, M.
Gundogdu, Kenan
Guo, Xugang

1PS-149
2PS-140
1PS-80
1PS-303

허필호
허필호
허필호
허필호
현 규
현다솜
현 승
현종찬
현종찬
현주용
현하늘
현혜진
호동해
홍교희
홍기현
홍기현
홍보민
홍석원
홍석원
홍석원
홍성권
홍성수
홍성수
홍성수
홍성우
홍성우
홍성우
홍성환
홍세리
홍세리
홍승균
홍연경
홍웅길
홍웅길
홍웅길
홍정희
홍종훈
홍준의

2PS-94
3PS-79
3PS-96
3PS-109
1PS-184
3PS-52
1PS-188
1PS-44
3PS-203
2PS-10
3PS-204
3PS-301
3PS-215
3PS-12
2PS-264
3PS-235
2PS-283
1PS-158
1PS-165
3PS-152
2PS-152
1PS-261
3PS-77
3PS-89
1PS-151
2PS-155
3PS-135
3PS-223
3PS-290
3PS-302
3PS-240
3PS-133
2PS-303
3PS-287
3PS-288
3PS-134
3PS-119
1PS-9
2L8-10

J
Jeong, Ji Hoon
Jin, Jun-O
Jinnai, Hiroshi
Jung, Hee-Tae
Junjira, Tanum
Junying, Piao

1L2-6
1PS-281
2O9-2
1L1-7
1PS-87
3PS-244

1PS-166
1PS-282
1PS-283
2PS-127
2PS-154
1PS-1
2O9-2
1PS-81
2L8-10
1L2-5

Kalash, Rajendrakumar Santhosh
1PS-279
Kan, Xiao-Wei
2L8-4
Khan, Anzar
1PS-232
Khan, Anzar
2PS-125
Khan, Anzar
2PS-204
Khan, Anzar
3PS-134
Khan, Tanveer Ahmed
1PS-220
Kim, E Seul
1L2-6
Kim, Hong Kee
1L2-6
Kim, Hui Kwon
2L2-8
Kim, Hyongbum Henry
2L2-8
Kim, Jung-Eun
1L2-6
Kim, Nak Won
1L2-6
Kim, Sohyun
1L2-6
Kim, Sun-Young
1L2-6
Kishore, Mallela Y. L. N.
1PS-54
Kishore, Mallela Yadagiri Lakshmi Narasimha 2PS-60
Kondareddy, Cherukula
2PS-33
Kumar, Neetesh
1PS-245
Kumar, Neethipathi Deepan
3PS-262
Kumar, Santosh
3PS-35
Kuo, Shiao-Wei
1L7-4

1PS-83
1L2-7
1L2-7
1L2-7

Ladmiral, V.
Lavrentovich, Oleg D.
Le, M. Q Cuong
Lee, Daeyeon

I
mani, Kusuma Betha Cahaya
Imani, Kyoko Fukazawa
Inoue, Yuuki
Ishihara, Kazuhiko

3PS-221
1PS-173
3PS-131
3PS-277
3PS-201
2O6-1
1PS-260
2PS-24
3PS-108
2PS-41
2PS-297
2PS-298
3PS-60
1PS-6
3PS-187
2PS-81
3PS-69
3PS-106
3PS-132
1O8-3
1PS-224
2PS-130
1PS-286
2PS-34
3PS-202
1PS-62
2O6-10
2PS-181
2PS-291
1PS-153
1PS-232
2PS-57
3PS-300
2O9-6
1L4-3
3PS-222
3PS-118
1PS-114

K
3PS-209
3PS-230
3PS-270
1L1-8
1L2-3
1PS-289
1PS-16
1L6-1
3PS-270
1L1-2

H
Hao, Lam Tan
Hasan, Mohammad Nazmul
Hasan, Mohammad Nazmul
He, Rui
He, Rui
Henkensmeier, Dirk
Higuchi, Takeshi
Hossain, Iqubal
Hung, Chih-Chien
Hyon, Suong-Hyu

한정훈
한좋훈
한지예
한진영
한현우
한혜미
한혜미
한호성
한호성
한화승
한희동
한희동
한희동
함동효
함태인
허강무
허강무
허강무
허남연
허도성
허도성
허도성
허로운
허범강
허성길
허성현
허수미
허양일
허양일
허 윤
허 준
허 준
허 준
허지웅
허태영
허태영
허태환
허필호

Isono, Takuya

G

C
Canh, Vu Minh
Canh, Vu Minh
Chang, Yung
Chanthad, Chalathorn
Chen, Wen-Chang
CHENG, SUN
Cherukula, Kondareddy
Choi, Tae-Lim
Chueh, Chu-Chen
Clark, Noel A.
Coote, Jonathan P.

3PS-111
3PS-199
2O9-14
2PS-255
3PS-276
2O6-6
1PS-27

E

B
Bagus, Anugrah Daru Seto
Banerjee, S.
Bang, Ki-Taek
Basheer, Aamna
Bonnesen, Peter V.

팜티투이동
팜티투이동
표승문
표승문
표승문
풍
풍

L
1L6-1
1O9-6
2PS-80
1O9-5

홍지수
홍지수
홍지수
홍진기
홍진기
홍진기
홍진기
홍진기
홍진기
홍진기
홍진기
홍진기
홍판욱
홍평화
홍평화
홍평화
홍혜진
홍혜진
홍혜진
홍혜진
황경태
황규현
황도훈
황도훈
황도훈
황도훈
황동수
황문찬
황병우
황병우
황석호
황성연
황성연
황성연
황성연
황성연
황성연
황성연

3PS-255
3PS-258
3PS-278
2L2-1
1O9-9
2O9-6
1PS-87
1PS-155
3PS-34
3PS-95
3PS-113
3PS-130
3PS-215
1PS-151
2PS-155
3PS-135
1L3-3
1PS-291
1PS-292
3PS-303
1PS-24
3PS-136
2PS-241
3PS-234
3PS-252
3PS-274
3PS-41
3PS-255
1L3-5
3PS-91
2PS-95
1L3-2
1L4-5
2O9-3
1PS-38
1PS-50
1PS-64
1PS-164

황성연
황성연
황성연
황성연
황성연
황성연
황성연
황성열
황성욱
황소산
황승상
황아란
황아란
황아란
황아름
황예진
황윤회
황은별
황은영
황의석
황인태
황정민
황정재
황지원
황진욱
황진택
황택성
황택성
황택성
황희동
황희재

Lee, Hock Beng
Lee, Hock Beng
Lee, Hock Beng
Lee, ja jose
Lee, ja Jose
Lee, Jong Han
Lee, Jung Eun
Lee, Min Sang
Lee, YongHyun
Leoni, Tumiar Raquel Kristina
Li, Baohui
LI, HUAN
Li, Ling-Gao
Li, Zi-Chen
Liang, Xing-Jie
Liao, Kin
Liao, Kin
Liao, Kin
Liao, Kin
Liao, Kin
Liao, Kin
Liao, Kin
Liao, Kin
Lim, Su Yeon
Lim, Yong Taik
Lingxin, Meng
Liu, Ying-Ling
Lone, Saifullah
Lu, Chunyuan
Lyu, An

1PS-166
1PS-217
2PS-49
2PS-149
2PS-196
3PS-1
3PS-41
2O9-2
3PS-182
1PS-211
1PS-182
1O10-3
1PS-150
3PS-304
2PS-74
2L4-4
1PS-165
2PS-25
1O10-13
2PS-210
1PS-138
3PS-137
3PS-53
3PS-32
2PS-98
2L5-7
2PS-13
2PS-47
3PS-37
3PS-138
1PS-274

1PS-239
1PS-242
1PS-245
3PS-304
1O10-3
1L2-6
1L2-6
1L2-6
3PS-199
3PS-246
2O9-2
1PS-163
2L8-4
2L8-4
1L2-3
1PS-11
1PS-199
2PS-88
2PS-90
2PS-198
2PS-231
3PS-143
3PS-221
1L2-6
1L2-6
3PS-246
2L8-9
3PS-152
1PS-256
2L8-4

M
Ma, Xiaowei
Maduwu, Ratna Dewi
Maduwu, Ratna Dewi
Mahabubur, Rahman MD
Maskat, Mohamad Yusof
MATHEW, ANSUJA PULICKAL
McNeill, Christopher R.
Min, Seonwoo
Mnoyan, Anush
MOHAPATRA, ADITYANARAYAN
Munsur, Abu Zafar Al

1L2-10
1PS-261
1PS-262
3PS-110
2L8-1
2PS-33
3PS-230
2L2-8
2PS-182
1PS-279
1PS-78
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N
Nakahira, Saki
Neethipathi, Deepan Kumar
Neethipathi, Deepan Kumar
Ngoc, Quang Nguyen
Ngoc, Uyen Thi Phan
Nguyen, Hoang-Linh
Nguyen, Thanh Luan
Nguyen, Thanh Luan
Nguyen, Thu
Nguyen, Thu
Nishide, Hiroyuki

2L8-10
1PS-269
2PS-278
1PS-222
1PS-224
1PS-164
2L1-6
3PS-270
1PS-203
1PS-223
2L8-8

O
Ogunsola, Gabriel Orodepo
Ovhal, Manoj

2L8-6
1PS-243

P
Pasma, Satriani Aga
Peterson, Gregory
Phan, Quoc Thang
Pillarisetti, Shameer
Pine, David J.
Pine, David J.
Pociecha, Damian
Prabhakaran, Prem
Prabhakaran, Prem
Prabhakaran, Prem
Punetha, Vinay Deep

2L8-1
1L6-2
2PS-80
1PS-279
2PS-142
3PS-101
1PS-16
1PS-86
2PS-116
3PS-119
1PS-88

Q
QIN, JIELING

1PS-82

R
Rajamanickam, Sivakumar
Ramakrishnnan, S.
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1PS-122
2L8-6

Ramesh, K.
Ramesh, Kalyan
Ramesh, Kalyan
Ramli, Suria
Reddy, Sirgi Reddy Sudharsan
Revuri, Vishnu
Revuri, Vishnu
Rui, He

3PS-76
2PS-79
3PS-77
2L8-1
3PS-49
1PS-284
1PS-285
1PS-34

S
S, BEJOY MOHAN DAS K
S, Mayadevi T
Sacanna, Stefano
Saji, Uthaman
Salma, Sabrina Aufar
Salma, Sabrina Aufar
Samanta, Suman Kalyan
Sangheon, Jeon
Sari, Mila Irva
Satoh, Toshifumi
Schultz, Karsten
Seitkazina, Assel
Sethuraman, Vaidyanathan
Shanker, Ravi
Shchipunov, Yury
Shi, An-Chang
Shimiao, Zhang
Singh, Varun Kumar
Singh, Varun Kumar
Singh, Varun Kumar
Sinha, Tridib K.
Sivaram, S.
Siwei, He
Soeriawidjaja, Banyu Firdaus
Song, Myungjae
Song, Wen Liang
Stein, Gila E.
Sun, Ya-Sen

1PS-240
1PS-84
1O8-5
3PS-69
1PS-261
1PS-262
1PS-175
1PS-165
1PS-281
2L8-10
2PS-114
1PS-79
3PS-209
1O8-10
2L8-3
2O9-2
3PS-245
1PS-3
2PS-3
2PS-46
1PS-163
2L8-7
1PS-242
1PS-280
2L2-8
1PS-35
1O9-13
1L7-5

Wu, Xinwei

T
Takei, Kuniharu
Takenobu, Taishi
Tan, Milene
THANG, TRAN HONG
THANG, TRAN HONG
THANG, TRAN HONG
THI, QUYEN VU
Thi, Thuy Cao
Timothy, Bernard
Tran, Hoang Chinh
Tu, T.K Trang
Tu, Trang T.K
Tu, Trang T.K
Tung, Shih-Huang
TYAGI, BARKHA

1L1-6
1L1-4
1PS-303
1PS-164
1PS-166
2O9-3
1PS-32
1O8-3
1PS-221
1PS-31
3PS-88
2PS-159
3PS-89
2L8-10
1PS-239

U
Umirov, Nurzhan
Uthaman, Saji

2PS-43
1PS-36

V
Varyambath, Anuraj
Venkatesan, Jayachandran
VIJAYAN, VEENA

X
Xavier, Wilbin
Xu, Jing

1PS-286
1L2-3

Y
Yamaoka, Tetsuji
Yang, Guijun
Yang, Guijun
Yang, Hyun Kyoung
Yang, Wei-Chen
Yang, Ye
Yanokuchi, Satoshi
Yimam, Alemayehu K.
Yimam, Alemayehu K.
Yimam, Alemayehu K.
Yin, Yue
Yong, Xu
Yoon, Sungroh

1L2-7
1PS-161
1PS-162
1PS-280
1L7-5
1PS-34
1L2-7
1PS-213
3PS-111
3PS-199
1L2-6
1PS-21
2L2-8

Z
1PS-35
3PS-114
2PS-33

W
Walba, David M.
Wang, Canjie
Wang, Canjie
Wang, Ke
Wang, Qi-Yuan
Wang, Xianhong
Waters, Richard
Wei, Dayan
Wei, Mao
Wu, Song-Hao

1PS-249

3PS-275
1PS-241
3PS-278
2O6-9
2L8-4
2L8-5
2PS-114
3PS-275
2O6-4
1L7-5

Zep, Anna
Zhang, Yu
Zhang, Yu
Zhu, Jintao
Zulfakar, Mohd Hanif

1PS-16
1PS-36
2PS-54
2O6-9
2L8-1
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경주화백컨벤션센터(HICO) 안내

HICO

HICO 주차이용 안내
※센터 지하와 지상에 주차장이 마련되어 있으며, 약 500대 가량의 차량 주차 가능(무료).

교통안내(신경주역→HICO)
‣ 시내버스 700번
· 신경주역 ↔ HICO 직행노선
· 버스요금: 1,700원(성인 기준)
· 소요시간: 40분
· 운행(출발시간 - 7:40, 8:50, 10:12, 11:16, 12:17, 13:17, 14:17, 15:10, 16:42, 17:46, 18:16, 19:42, 20:48, 21:00) 횟수: 14회/일

‣ 택시
·택시요금: 27,000 ~ 33,000원(※ 복합할증 55% 적용지역)
·소요시간: 25분
·카드결제시, 탑승전택시기사와협의필요

‣ 고속버스 이용시
203, 60, 61, 50, 51, 70번 버스 탑승: 신경주역 → 고속/시외버스터미널
택시 환승: 고속/시외버스터미널 → HICO

1,300원(성인기준)
10,000~12,000원

15분
10분

※ 시내버스탑승시 T-money, 캐시비 등 교통카드 사용 가능.
※ 도로사정 및 시즌에 따라 사전통보 없이 시간이 변동될 수 있습니다.
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숙박안내
※ 아래 가격은 추계학술대회 기간(10월 10~12일)에만 제공되는 할인된 가격이며 한국고분자학회 이름을 말씀하시고 예약하실 경우에만 할인 받으실 수 있습니다
(가격은 변동될 수 있으며 현장할인은 불가하오니 미리 사전예약하시기 바랍니다.)

호텔명

등급

객실수

가격

연락처

현대호텔

5-star Hotel

440

110,000원~
(조식: 26,000원)

힐튼 경주

5-star Hotel

330

140,000원~

The-K호텔경주

5-star Hotel

304

95,000원
(조식: 15,000원)

054-745-8100

코모도호텔 경주

5-star Hotel

263

110,000원~
(조식: 15,000원)

054-740-8262~3

스위스로젠호텔 경주

Tourist Hotel

60

80,000원~
(조식: 10,000원)

054-777-0580

스위트호텔 경주

Tourist Hotel

34

90,000원~
(조식: 20,000원)

054-778-5300

켄싱턴리조트 경주보문

Condominium

526

65,000원~
(조식: 11,000원)

054-748-8400

일성보문리조트

Condominium

120

73,000원~
(조식: 10,000원)

054-744-1199

블루원리조트

Condominium

202

150,000원~
(조식: 11,000원~)

054-778-9016

대명리조트

Condominium

417

100,000원~

02-2222-8944

경주조선온천호텔

1성급

45

50,000원

054-748-5858

02-2204-9616
054-740-1232~4

경주시 렌터카 업체(주사무소, 영업소 포함) 안내
※이용 tip : 목적지의 해당지역 콜택시를 이용해야 가장 저렴함(요금은 미터요금이 아닌 ‘구간요금’이며, 통화시 목적지와 현재위치를 알려주면 요금확인 가능).

업체명

연락처

비고

업체명

연락처

(주)민헌

054-741-4025

주사무소

(주)VIP렌터카 경주영업소

054-741-3009

(주)한지렌터카

054-772-9200

주사무소

(주)유니티렌터카 신경주영업소

054-749-4455

(주)한지렌터카 경주남부영업소

054-749-2225

(주)대경렌터카 경주영업소

053-382-4141

(주)우성렌터카

054-749-2211

주사무소

(주)에스엔비오토 경주영업소

054-742-4001

(주)천마렌터카

054-620-2000
054-624-1009

주사무소

(주)삼성렌터카 경주영업소

054-705-6800

(주)천마렌터카 경주남부영업소

054-772-1717

뉴새한렌터카(주) 경주영업소

054-748-7577

AJ렌터카(주) 경주영업소

054-748-6667

(구.아주)

엠알(MR)렌터카 경주영업소

054-775-1040

(주)롯데렌탈 경주영업소

054-746-8001

(구.케이티렌탈)

(주)쏘카 경주영업소

010-9542-1126

오리엔탈렌터카(주) 경주영업소

054-761-8000

(주)한진렌터카 경주황오영업소

054-743-7004

(주)한진렌터카 경주영업소

054-745-8000

(주)삼성렌터카

054-705-6800

신세계(주) 경주영업소

054-773-1919

(주)현대렌트카(2)

054-500-8888

(주)콜렌터카 경주영업소

054-746-5007

(주)신화렌트카

054-777-0472

(주)서현종합렌터카 경주영업소

054-741-8181

(주)전연령렌트카

054-500-8888
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비고

