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ABSTRACT: Hybrid solid electrolyte films consisting of poly(ethylene oxide) (PEOQ),
LiCF3S0;, a mixture of ethylene carbonate (EC) and dimethyl carbonate (DMC) and poly
(acrylonitrile) (PAN) were examined in order to obtain the best compromise between high
conductivity, homogeneity and dimensional stability. Measurements of electrical conductivity
and differential scanning calorimetry (DSC) have been carried out. The higher the content of
solvent (EC/DMC), the higher the conductivity. The highest conductivity of 1.6x1073S/cm
at 30 C is found for a film of 28PEQ-7LiCF3;S05-55EC/DMC-10PAN. The materials having
higher EC/DMC content are more likely to be a gel-electrolyte than a plasticized PEO-salt
electrolyte. The Li* ions in these films seem to migrate primarily through the solvent do-
mains as in the gel-electrolytes. The PEO-PAN hybrid film exhibits high ionic conductivity
comparable to that of PAN-based gel electrolytes, good mechanical strength and, therefore, is
a promising candidate for solid electrolytes of lithium polymer batteries.
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Table 1. Compositions of
DMC-PAN Electrolytes

PEO-LiCF;80;-EC/

sample : PAN

number PEO LiCF3803 EC/DMC (mol%)
S1 34 2 54 10
S2 42 3 45 10
S3 48 6 36 10
S4 40 5 45 10
S5 32 4 54 10
S6 24 3 63 10
s7 36 6 48 10
S8 37 8 45 10
S9 44 11 35 10
S10 28 7 55 10
S11 34 11 45 10
S12 27 9 54 10
S13 21 7 62 10
S14 37 18 35 10

£jo] ol =2# w7 Ar £49]7] &olA 60 °C
2 % 5Y o)y} 41 E FUAAY.

e} dREo] FusEm YH FAY o 50~
150 pm<Ql Asld o] YA ol2dEE ZH &
Asld 2 Fol 10mmel F e 2dEA AW A
F& At A8 2kef/cm?e] 43H ¢Y
£ 718l Ax® FH & doen, 7t B4 A
A Fo Age] FA9 WUl A gle Rer B
o} B4HQ PAN-8 A-Asd HF2 A==
71AA =7t +98E € ¢ AN Free-stand-
ing 9§22 9%y Fxr7l 58 14%9 A8E
o Uiy AHEulE Table 19 Jehic:. Lui7}
65 mol% o422 ol EFH ZAFAME go] ¥
AEA skt

HP model 4192A LF impedance analyzer2
100 Hzoll A 1 MHz 8$l9] Fui Gl B2 ¢
Ad2g FFHATE AF AxEE dudx B4
£ B3 TR F, AHNAL] AF Age 7
o g Z7¢ ¥4 Jvehvde 52 Fo5 999
w3 @ Foa 499 A Fol Z' &9 3t
U= doz A & F79 =4d Yo 3
ol Al 7 ojite] AIRE Y3l A=E 2PE& 3
o JF%E Ao

Shimadzu A}¢] differential scanning calorime-

Polymer(Korea) Vol 22, No. 5, September 1998



PEO-LiCFS0;-EC/DMC-PAN &4 A& d9 o] AxH

PEO LiCF,SO, EC/DMC PAN
S5 32 4 54 10

ENDO =-—AQ —= EXO

[ " 1 1 1 PR | PR " |

0 50 100 150 200
T(°C)

Figure 1. DSC thermograms of several PEO-LiCF;

S0;-EC/DMC-PAN electrolytes.
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Figure 2. Complex impedance spectrum of 21PEO-
7LiCF 3S0;-62EC/DMC-10PAN electrolyte.
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Figure 3. Arrhenius plot of PEO-LiCF;S0;-EC/
DMC-PAN electrolytes.

Figure 4. Ionic conductivities of PEO-LiCF,S04EC/
DMC-PAN electrolytes at 30 C. The numerals cited in
the symbols correspond to the compositions of the
Table 1.
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