Korean Chem. Eng. Res., 51(3), 330-334 (2013)
http://dx.doi.org/10.9713/kcer.2013.51.3.330

u -

305-719 Th#IFgA

S AANEAIA T Y FEAANATRE YA o)A AT
305-700 ThFIA] 595 7= 218

(2013 2€ 27 A,

20139 3¥ 20 A=)

Separator Properties of Silk-Woven Fabrics Coated with PVdF-HFP and Silica and
the Charge-Discharge Characteristics of Lithium-ion Batteries Adopting Them

Seem Geon Oh, Young-Gi Lee*, Kwang Man Kim*', Yong Min Lee, Sang Hern Kim, Yong Joo Kim and Jang Myoun Ko’

Department of Chemical and Biological Engineering, Hanbat National University, 125 Dongseodae-ro, Yuseong-gu, Daejon 305-719, Korea

*Research Section of Power Control Devices, Electronics & Telecommunications Research Institute (ETRI),
218 Gajung-ro, Yuseong-gu, Daejon 305-700, Korea
(Received 27 February 2013; accepted 20 March 2013)

(@] oF
pel =

A3 7AZ]E %ol poly(vinylidene fluoride-co-hexafluoropropylene) (PVAF-HFP)2} A&7} YirQiAke] 35 =
ot Fejuhs Alzsha el da|dS SAIA elEol A et A AR ARRSE] f1s B4d0] AL
ek ZHEe] Az Aol Aslde] HEE 4= 9l vAltkye] @44 HsA17]7] 213l dibutylphthalate (DBP)
1A s AsAEA ZRE Beluke] o] 2AdAT L dra, 27138 oFg 58 AR, ol EE
oA gAlste] ofe] AFEHEe st T A% A St A9 o= A7t 37kE| 3 DBPE
40~50 wt% Ag3te] THE A3 Felde] 7P et REut 54 9 8 S SAS YERIIILE ol () A=
AAEL] 93t U2 194 o1lel (i) DBPOIl &]$t mAlthy 34, (i) AElFtell olgt d58 Y ol <3l
Fuke] 34 4l T e o] Rt A FRYEY] wiiteltt.

Abstract - Mixtures of poly(vinylidene fluoride-co-hexafluoropropylene) (PVdF-HFP) and silica nanoparticles are
coated on the surface of a silk fabrics separator. The coated separators are finally prepared by injecting an electrolyte
solution and then characterized for use of lithium-ion battery separator/electrolyte. In the preparation, various contents of
dibutylphthalate (DBP) as a plasticizer are used to enhance the formation of micropores within the coated membrane.
The coated silk fabrics separators are characterized in terms of ionic conductivity, drenching rate, and electrochemical
stability, and the charge-discharge profiles of lithium-ion batteries adopting the coated separators are also examined. As
a result, the coated silk fabrics separator prepared using DBP 40~50 wt% and silica shows the superior separator prop-
erties and high-rate capability. This is due to (i) high sustainability of silk fabrics, (ii) the formation of micropores with
the coated layer membrane by DBP, (iii) increase in drenching rate by silica nanoparticles to involve great enhance-
ments in specific surface area and ionic conductivity.
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Fig. 1. Pictures of a silk fabrics separator (left) and a porous poly-
ethylene separator (S-20, Celgard) (right) after the heat
treatment at 150 °C for 30 min.
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Fig. 4. (a) Ionic conductivities and (b) drenching rates of the silk
fabrics separators, obtained using PVdF-HFP and DBP (20-
50 wt%) with/without silica.
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