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Abstract - The lithium polymer battery with polymer
electrolyte is expected as a safe and long cycle life
battery. This paper reports primarily the recent
development results of a solid polymer elecirolyte, which
is a key point of the secondary battery system. The new
type of polymer electrolyte was prepared under a dry Ar
atmosphere by dissolving LICIOs in a matrix of EC, PC
and then dispersing polyacrylonitrie(PAN). Also adding
some inorganic filler ALOs. The dispersed solution heated
at 120°C. The polymer electrolyte were characterized by

EIS(Electrochemical Impedance Spectroscopy),
TGA(Thermo  Gravimetric  analysis),  DMA{Dynamic
Mechanical  Analyzer), DSC (Differential  Scanning

Calorimetry). The lithium ion vyield is 0.29 when
PAN-ALOs which was applied DC 5mV. The ionic
conductivity of PAN, PAN-ARO; polymer electrolytes were
showed  1.0X107S/em, 84%107Slem  at  room
temperature. When inorganic filier was added in the
polymer electrolyte, ionic conductivity and lithium vyield
more larger than without inorganic filler.
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Carbonate Carbonate
{(PC) (EC)
1:1 weight %

Adding polyacrylonitrile
{PAN) at 10wt%, 15wt%

1

Heating about 120°C

Fig. 1 Flow diagram of preparation of polymer
electrolyte
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Fig. 2 Change the storage modulus of the gels
in the heating process.
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Fig. 3 TGA of polymer electrolyte
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Fig. 4 Conductivity of polymer electrolyte
(a) 10wt% PAN, 10wt% PAN-Al203
(b) 15wt% PAN. 15wt% PAN-Al203

Table 1. Ionic Conductivity of Polymer Electrolytes

S | T A R o
ample (@) |ah)| (8) | (S/cm)
) %107 1% _3
10wt% PAN 3x10 4 421 2.1%X10
10wt% PAN-ALO;| 3x107% | 4 8.40 892x10™*
o XA -2 57X 1 -4
15wt% PAN ‘3 10 4 13152 0.57%X10
% PAN- X107 00x10™
15wt% PAN-ALOsf 3X10 4 7465 1.00X 10

pEa A& o248 E& DC Polarization
methode® sty 2449 DC -5/, 5wV, 10w AG
S YAHAIZ 917 & AC Impedance HE #8dq &
Aadn AEHRFE working, reference, counter®
o] &3t A4FAE o439 FAHIHAAD, AL E
EG&G 2737 M5210 Lock-in Amplifierg& °l &3t
o 23sgdon thgel AL o] &3t HsjAde] o4
+& 233

Ry

tu = (aV/1.)- R.

d214 AV = Applied DC voltage
Ry Bulk resistance
Re Interface resistance
I (A/cm)

i

a8 AggHe] o]24E&L 15wt% PANE -5mWoirt
Aol £€& 0.01583 5wWastAE AFael M &
A JdeEbges 8L 0.0492 10WeA7MA = AFE
ol 7} w¥sten &L 0.029¢. 10l AF kol
743 22 R DC Astel 7] w2 A4 ¢
o ¥AAAE UM AFY TFL PaiEr] ol
2 BAEG. 15wt% PAN-A1203¢ e #e A
g Jebd o] inorganic fillerd 4o 2 AR 9
ol AEEgo] AA Fvlste AL VAYF dNed
1 e -5V, 5mv, 10mvel Al &zt 0.14, 0.26, 0.06
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Fig. 5 Impedance spectra of Li/polymer
electrolyte/Li cell as a function of DC
polarization. electrolyte:15wt% PAN
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Fig. 6 Impedance spectra of Li/polymer

electrolyte/Li cell as a function of DC
polarization. electrolyte:15wt% PAN-A1:0;

Table. 3 Characteristics of 15wt% PAN Polymer
Electrolyte and 15wt% PAN-AlO; Polymer

Electrolyte

DC | R Re e
Volt (A/em) (Qaf) (Qad)

-5 mV -465X 107 13292 94186 0.02

15wt%
PAN 5mV 521x10™° 16473 48426 0.04
Electrolyte 10 mV 314x10™ 429.37 18518.00.02
15wt -5 mV -4.28x 10" 6262 17289 0.14

PAN-ALOs; 5 mV 512x10° 13743 14924 0.26
Electrolyte 10 mV 311x10° 10208 17517 0.06
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