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Abstract : The gel polymer electrolyte(GPE) were prepared by in-situ thermal cross-linking
reaction of homogeneous precursor solution of perfluorinated phosphate-based cross-linker and
liquid electrolyte. Ionic conductivities and electrochemical properties of the prepared gel polymer
electrolyte with the various contents of liquid electrolytes and perfluorinated organophosphate-based
cross-linker were examined. The stable gel polymer electrolyte was obtained up to 97 wt% of the
liquid electrolyte. Ionic conductivity and electrochemical properties of the gel polymer electrolytes
with the various chain length of perfluorinated ethylene oxide and different content of liquid
electrolytes were examined. The maximum ionic conductivity of liquid electrolyte was measured
to be 1.02 x 102 S/ecm at 30°C using the cross-linker(PFT,GA). The electrochemical stability
of the gel polymer electrolyte was extended to 4.5 V. The electrochemical performances of test
cells composed of the resulting gel polymer electrolyte were also studied to evaluate the applica-
bility on the lithium polymer batteries. The test cell carried a discharge capacity of 136.11 mAh/g
at 0.1C. The discharge capacity was measured to be 91% at 2C rate. The discharge capacity
decreased with increase of discharge rate which was due to the polarization. After 500th charge/
discharge cycles, the capacity of battery decreased to be 70% of the initial capacity.
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Fig. 1. Chemical structure of phosphate-based perfluorinated
oligo(ethylene oxide) cross-linker(PFT,GA).
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Fig. 2. Photographic image of polymer electrolyte with
97 wt% of EC/PC/DEC using PFT,;GA as a cross-linker.

Table 1. Characteristics of gel formation with different
content of A6

A6
EC/PC/DEC
0% 10%  20%
95% A O O
PFT,GA 97% VAN VAN O
98% X X VAN
95% A O O
PFT,GA 97% VAN VAN O
98% X X VAN

O = gelation, X =homogeneous solution, A = less than 50%
gelation and phase separation

Fig. 3. Photographic images of polymer electrolyte with
different content of EC/PC/DEC using PFT,GA and A6
as cross-linkers. A6/PFT,GA ratio was 0.25.
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EC/PC(90%) 642 6838 9741
EC/PC(93%) 1015 735 —99.55
EC/PC(95%) 1247 716  —99.75
EC/PC(97%) 1329 678 —97.31
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Polymer electrolyte was prepared with 97 wt% of EC/PC/
DMC using PFT,GA + A6 as cross-linkers.
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