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ABSTRACT: The new polymer electrolytes composed of acrylonitrile-methyl methacrylate-
styrene(AMS) terpolymer, 1 M LiClIO,~-EC/PC and inorganic filler were prepared, and their
electrochemical characteristics were investigated. Depending on the molar composition of
terpolymers, these polymer electrolytes exhibit a wide range of mechanical and electrical
properties. The ionic conductivity reaches 1.4x107* S/cm in the polymer electrolyte contain-
ing 27 wt% of AMS terpolymer, 64 wt% of LiClO~EC/PC and 9 wt% of silica at room temper-
ature to give free standing films which exhibit good mechanical properties. The Li/SPE/
LiNig g3Coq, 170, solid-state cell employing AMS-based polymer electrolyte showed an initial
capacity of 186 mAh/g in the voltage range of 3.0-4.2 V. The discharge capacity remained
156 mAh/g at 100th cycle, which was 84% of initial capacity.

Keywords: electrochemical property, lithium polymer battery, polymer electrolyte, terpolymer.
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Figure 1. 'H NMR spectrum of AMS terpolymer in

CDCl; at 25 C.
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Table 1. Molar Composition and Molecular
Weight of Terpolymers Synthesized

| molar compositon MW T,
polymer (ANMMAST) M, M, (T)
AMS(12/54/34) 12:54:34 1346000 2924000 105.0
AMS(16/44/42) 1742 42 1289000 2887000 103.6
AMS(32/31/37) 32:31:37 1179000 2454000 102.1
AMS(47/31/22) 47 :31:22 2021000 3416000 103.8
AMS(57/27/16) 57 :27:16 2400000 4055000 108.1
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Figure 2. Ionic conductivities of AMS based polymer
electrolytes as a function of liquid electrolyte content.
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Figure 3. Ionic conductivities with filler content for
the AMS(57/27/16) based polymer electrolytes con-
taining 70 wt% liquid electrolyte.
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Figure 4. Electrochemical stability window measured
by the response of sweep voltammetry of a stainless
steel electrode in AMS(57/27/16)-70-10(scan rate=
1 mV/s).
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