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ABSTRACT: The electrochemical characteristics of the plasticized polymer electrolytes com-
posed of acrylonitrile-methyl methacrylate-(oligo oxyethylene) ethyl ether methacrylate
terpolymer and liquid electrolyte solution were investigated. The encapsulation of liquid elec-
trolyte in the matrix polymer was found to diminish the passivation of lithium electrode. The
ionic conductivities of these systems reached a range of 8.7x10%~9.1x10"*S/cm in the
presence of 70 wt% of liquid electrolyte solution at room temperature. The polymer electro-
lytes studied in this work were electrochemically stable up to 5.0 V vs Li.

Keywords: ionic conductivity, lithium polymer battery, polymer electrolvte.
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Figure 1. 'H NMR spectrum of poly(acrylonitrile- co-

methyl methacrylate-co-(oligo oxyethylene) ethyl
ether methacrylate in CDCl;.
NMR 2#lEgle Fig lol A1, 2 5439
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of A vehds 3322 intensity 25 s PMMA
methoxy ¥}322] intensity& 78 & v} o]& 2
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Table 1. Molar Composition and Molecular
Weight of Terpolymers Synthesized

molar composition
(AN:MMA:PEGEEM) MW (?(;)
feed  product M, M,
AME(11/79/10) 10:80:10 11:79:10 91,000 450,000 67.5
AME(15/72/13) 20:70:10 15:72:13 139,000 626,000 55.5
AME(23/69/8)  25:70:5 23:69:8 73,000 162,000 68.5

polymer
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Egxg slo] Az nE2 AsEo ac. imped-
ance diagrame] Fig. 2¢] (a)d] A&k T 749
ZHAH A ASE ARt 42 H A acim
pedance Z#= Fig. 22] (b)) Zo] AsA =g =}
A= MuAdae] 2E zgbl 23] dehd = 9
th Fig. 29] (a)dl4 X Aol s|Fete= Age] 4
Fgrol F3tnz} e nEx Ml He M (R,)el
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Figure 2. (a) A. C. impedance diagrams of AME (11/
79/10) based polymer electrolytes as a change of con-
tent of liquid electrolyte solution. (b) Equivalent cir-
cuit for the cell of SS | polymer electrolyte | SS. (& :
electrolyte resistance, C, ' electrode capacitance).
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Figure 3. Temperature dependence of the ionic con-
ductivity for the AME (11/79/10) based polymer elec-
trolytes containing different amount of liquid electro-
Iyte solution.
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Figure 4. lonic conductivities of AME terpolymer

based polymer electrolytes as a change of composition
in terpolymer at 25 °C.

of Fegol W HW iAoz ANe| fao] F7b

3lo], ojol] W njEY A9 rigidity 2715 o] A
F Aok, gk Hajde] e
}

3
2
>
D
ik
o]
fru
N L

o rlr [t o o

¢t Al (dimensional
stability) & ¥ %?SH E‘ﬂ °“Zﬂ o] ZrHETH
ZN1AE BAde Ayt #AEEd, QY 60% 713
= pBz A o] §dd 1T HE (rubbery
film)ollaL, 1 ool Hade A Z doiA
AEH37) 7} oAyt waba] dafoy ol

a2 A A Ala") diEfA g2 o2 ARRE
FRIEHA A olge] 1AM B AT
Adated B AR ojfidh Al e 5~30 wt%
Hrtetddeh Ag7tA agda daje
& YT St FE G5 (ALD, )‘4 3115
gRujdo} E (LIAIO,) 7} ARgslel $h=1gh ™ ¢f =}
7 AM HEHAE F F "ozt A & ATl A
Fodal #7172 vt HelE ApgEdd

Polymer(Korea) Vol. 21, No. 5, September 1997



T4 FEEAE
20
30w
€
QO
d -40
©
20
S
5.0
60 T T T l

0 5 10 15 20 25 30

Si0, wt%

Figure 5. Ionic conductivities with silica content for
AME (11/79/10) terpolymer based polymer electrolyte.
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Figure 6. (a) A. c. impedance spectra of Li| SPE | Li
cell as a change of storage time at 25 'C, where SPE is
AME (11/79/10)-70-20. (b) Equivalent circuit for the
cell of Lil polymer electrolyte | Li. (R, electrolyte
resistance, R, : interfacial resistance, C, : electrode ca-
pacitance).
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Figure 7. Variation of R, and R, with storage time in
the Li | SPE | Li cell at 25 °C, where SPE is AME (11/
79/10)-70-20.
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