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ABSTRACT

Fabrication of Chitosan—based Solid Polymer Electrolytes

and Studies on Their Mechanical Properties

Kim jae seok

Advisor @ Prof. Lim, Jong Kuk, Ph.D,
Depar tment of Chemistry,

Graduate School of Chosun University

Solid electrolytes have attracted enormous interest due to their wide
applications in electrochemical devices such as sensors, and batteries.
Solid electrolytes can be categorized into two different groups (ceramic or
polymer electrolytes) depending on materials used. Ceramic electrolytes
exhibit ionic conductivity higher than that of polymer electrolytes,
however, brittle mechanical property of ceramic electrolytes is main
obstacle for their easy application. In contrast, polymer electrolytes is
flexible and can be easily applied to construct electrochemical devices, but
their ionic conductivity is usually low. There have been numerous studies to
increase ionic conductivity of polymer electrolytes by adding various
plasticizers, and nanowires. To the best of our knowledge, nanowire’ s
shape—-dependence on ionic conductivity has not been studied. Herein, we
synthesized silver nanowires of various shapes (sphere, wire, triangle) and
used them as additives to enhance ionic conductivity of chitosan—based
polymer electrolyte.
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2.1 & Uk 20/10i2 &4

2clHIZE(Glycerol )UHIM 2 ULt 24010 (Silver nanowire)ES &4daolll <dl,

=
=

clHIZUl22l= (Poly(vinylpyrrolidone)(PVP) (2%, w/w) 1g (Ave. MW 40,000,

Sigma—AIdrich) 5mM2 NaCl(99.5 %, 0Cl Ltd.)S 50 mL2
N 3~4 A2t WBHSO EoHAIZICH. EoiAlZI =, EHS

Y
E

oro wx o
2 "o

210, HE2(AgNO3, 99.9 %, Alfa Aesar)(AgNO3) 50 mMS ol &€ =Ct.
ZHO| MO EHst MUA &E Qe XMz HE MHNHX 30 TOHA < 1 Al
Seb weotATH, E&20] 2856l Eoliot HH EHo 2EE

=, 1.5A12F WEGHH Ul 2101010t 28 = EFE =44 2ds HUCH

2.2 8 UL Ao g4
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HEZo 22
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(Y
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2.3 JIEA BSHO &4
JIEA DIt NEX MoHE(SPEs)E 46 fotd, #=4 OtHEA
((CH3COOH, 99.5%), 2I&4F (Ave. MW 500,000, TCI Co., Ltd.)S =Hlotn, =
20mi0ll IIEA 100mgE €0 260rpme 2 WEHSIHA OLHIEAH(1% w/w)S A
=0 JIEA SHO M| BIEHEH M| & MK A20M & 16 Al2F S
OF WBISIH JIEA =2HS AL},
2.4 22lHIE0| &x& JIEL HHES &4
=28t Z22|MES (C3H803, 99.5%, Daejung Chemicals & Metals Co., Ltd.)(0~1.5%
v/IV)E I|EL =2 20mI 0 €10 2 1AI2ESQH WBHGIKCH. HEeSl AN =N
2 21 L20M 65TEZ HEGIH < 48AI12ts0F AXZAIZICH. X &g =,
HofE D HEZIEAIZ 226t MRS AQULE.
2.5 2l&0| esE IELA MRS &4
WAL 2IS (LiCI04, 95.0%, Sigma-Aldrich)(0~0.2% w/w)S I|EA =3 H
20mi0l 210 2F 1AI2ts0F WEIGHRCH. HEC AN S2HE 210 220 AM 65T
T2 HEGIH & 48AI2t=S0F AXAIZICH HX 22 5, MolE Y HEZIEAS
2elot ol S AL
2.6 22N EY 2I&0| SRE IEA HGHES 4
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99.5%, Daejung Chemicals & Metals Co., Ltd.)(0.01% v/v)S IIEAL =2 20ml
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