Journal of the Korean Electrochemical Society
Vol. 4, No. 1, 2001, 6-9

SiOZ} A= BAE AL A Hsjde)
271 33FY Sl viks |

UsE - A4 - A5 - A5 - At
Fhutheta -§-8318hE s I stela)
(20003 10¥ 26¥ A:2001d 29 129 A=)

SiO, Effect on the -Electrochemical Properties of Polymeric Gel
Electrolytes Reinforced with Glass Fiber Cloth

Ho Cheol Park, Sang Heon Kim, Jong Han Chun, Dong Won Kim and Jang Myoun Ko

Department of Chemical Technology, Hanbat National University, Dukmyoung-dong, Yusung-Gu, 350-719, Taejon, Korea.
(Received October 26, 2000 : Accepted February 12, 2001)

Frelad(glass fiber cloth, GFCY7} BAARZ AME-8 11EA A A8 (polymeric gel electrolytes, PGEs)dl| Si0,=
A7\sl A Ae) A7) 38kd EAe 2 BEia iAlEE Ethylene carbonate(EC) , propylene carbonate(PC),
diethyl carbonate(DEC)E, HFHCE+E LiCl0Z, IEAZE polyacrylronitrile(PAN)# poly(vinylidene fluoride-co-
hexafluoro propylene)(P(VdF-co-HFP)Y& AME-3}a] 80~90 yme] T2 AshAS Azsigr) Azg Agde v=
729X 10°S/em] of& HAEEE UERNAIL, 48V QPgeldT). BlEE4S AEY AR Ao olujwix &
Folxfz ARte] Aol wiet BE AMside] Rge] wjute) Aoz AWAjgo] ZrioLt, si0, 7 wal &=
B3 zlolE HolA] %9t} LiCoO,%t mesophase pitch-based carbon fiberMCR)E 212t %Zu} 20 2 A}&s}od
Azxd Ao YJudzeMe Sioyt F7IER] e o] & Aglo] 2, whdo] MaEl= Eob Be wilE ngow,
Sioyt A7k Ao A3k Ao wslelA elgtar, AWl s Hot w=F HALBIME S0z} 209%7) B
Aalido] 0.2C9 WAEEAN 132 mAhge] Bl §32 YR, 28 RSN 85%2] WAEZe 81t

Abstract : Si0, effect on the electrochemical properties of polymeric gel electrolytes(tPGEs) reinforced with glass
fiber cloth(GFC) was investigated. PGEs were composed of polyacrylronitrile(PAN), poly(vinylidenefluoride-co-
hexafluoropropylene) (P(VdF-co-HFP)) , LiClO, and three kind of plasticizer( ethylene carbonate, dietyl carbonate,
propylene carbonate). SiO, was added to PGEs in the weight fraction of 10, 20, 30% respectively. PGEs containing
Si0, showed conductivity of over 10° S/cm at 23°C and electrochemical stability window to 4.8V. In the impedance
spectra of the cells, which were constructed by lithium metals as electrodes, interfacial resistance increased due to
growth of passivation layer during storage time and remarkable difference was not observed with content of SiO,.
In the impedance spectra of the lithium ion polymer batteries consisted of LiCoO, and mesophase pitch-based carbon
fiberMCF), ohmic cell resistance of SiO,-free PGE was changed continuously with number of cycle, but those of
SiO;-dispersed PGEs were not. Discharge capacity of the PGE containing 20 wt% SiO, showed 132 mAh/g at 0.2C
rate and 85% of discharge capacity was retained at 2C rate.
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Table 1. Electrolyte composition and conductivities.
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Fig. 1. Current-voltage response of stainless steel electrode in SiOz-
dispersed GFC/PGE.
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Fig. 2. Impedance spectra of SiO,-dispersed GFC/PGEs. The
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Fig. 3. Impedance spectra comparison of experimental polt with
fitting data.
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Fig. 4. Impedance spectra of Li-ion polymer batteries at different cycles(a. SiO,-free, b. SiO; 10wt %, c. SiO; 20%, d. SiO; 30%).
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Fig. 5. Charge/discharge profiles of Li-ion polymer batteries at
0.2C rate.
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Fig. 6. Discharge profiles of Li-ion polymer batteries at 2C rate.
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