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Ethylene carbonate(EC), propylene carbonate(PC), dimethyl carbonate(DMC)2] 7}AA ¢} LiPFs 2158 2 TiO,
ZXAE ol83fe] A polyacrylonitrile(PAN) M3 AS AZstrt. 1Al Aside] 7188k kg, oldxx:,
RS 334 Tl AVEEs BT JAE BAE AR ol8d iR} AsjEe ol8skd 2YH 2l
BoIRMAIY] S SAS ZARIATE EC, PC EF 7EEAIE o83l Az 1A AELE Tioyt FrHEedl
we} Al dajde] d9 4 e Hul 3ol 2 ZP3HAl SU1kc). EC, PC EF RaAle) Tiogr E3E 1
B2} A AL AF2olA] 2x 107 Sfem®] o] 2HT=E VR, 4.5 V7R H7[EEME o R PR BlEEsS
ARgsl Alzg Ao dods AFNME EC, PC &8 7HAAl9) Tioyt EdE 1A daide] 20d B2t AA
Ag 130 Q22 7P K3} LiCo0, ¥= 2l &, Tioyt E8d 1A AsjdE 749 Axe A
Hg&o] IC HAETNA 90%E ERAATH

Abstract: Gel-type polyacrylonitrile(PAN) polymer electrolytes have been prepared using ethylene carbonate(EC),
propylene carbonate(PC) and dimethyl carbonate(DMC) plasticizer, LiPF¢ salt and TiO, ceramic filler. Electrochemical
properties, such as electrochemical stability, ionic conductivity and compatibility with lithium metal and mechanical
property of polymer electrolytes were investigated. Charge/discharge performance of lithium secondary battery using
these polymer electrolytes were investigated. The maximum load that the polymer electrolyte resists increased about
two times as a result of adding TiO, in the polymer electrolyte containing EC and PC. Polymer electrolyte containing
EC, PC and TiO, also showed ionic conductivity of 2X 107 S/cm at room temperature and electrochemical stability
window up to 4.5 V. Polymer electrolyte containing EC, PC, and TiO, showed the most stable interfacial resistance
of 130Q during 20 days in the impedance spectra of the cells which were constructed by lithium metals as electrodes.
Lithium metal secondary battery which employed LiCoO, cathode, lithium metal anode and TiO,-dispersed polymer
electrolyte showed 90% of charge/discharge efficiency at the 1C rate of discharge.
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Fig. 1. Electrochemical property test cell for (a) stability window,
(b)ionic conductivity as a function of temperature, (c) interfacial
resistance and ionic conductivity as a function of day.
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Fig. 2. Mechanical property of polymer electrolytes with different

10*
O~ PAN+EC+PC
O PAN+EC+PC+Ti02
_ A PAN+EC+DMC
,_E, ~-%— PAN+EC+DMC+TiO,
a
> -
R g
s BRI o B =
g a.a w’ﬁigzg—ﬂ*gzg% %@'g’g*ﬁ‘é’g'g'g
° a-g
c
e .3 A"A/
O 107+
1 —L L ’
0 5 10 15 20

Storage Time (days)

solvents.

0.5

0.4 - ——: PAN+EC+PC
—0—: PAN+EC+PC+TIO,

- —4--1 PAN+EC+DMC

T 03F  —x—:PAN+EC+DMC+TiO,

=

o

e 0.2}

5

© g5
01} i
ool

1 — 1 1

3.0 3.5 4,0 4.5 5.0
Voltage vs. LI'ILI (V)

Fig. 3. Electrochemical stability window of PAN-based polymer
electrolytes.
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Fig. 4. Ionic conductivity of polymer electrolytes with a storage
time.
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Fig. 5. Ionic conductivity of polymer electrolyte as a function of
temperature.
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Fig. 6. Interfacial resistance of polymer electrolytes with a storage
time.
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Fig. 7. Cycling efficiency of LVLiCoO, cell with different polymer
electrolytes.
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