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Abstract: Lithium secondary battery with gel polymer electrolyte, which was composed of POAGA and TEGDMA,
was prepared and its cell performances were evaluated. Gellation time decreased with increasing the contents of the
monomer in the POAGA-based gel polymer electrolyte. The polymer eectrolyte was stable up to 45V eectro-
chemically and its ionic conductivity was 5.2><10° Scm-1 a room temperature. The lithium-ion polymer baitery with
3.0wi% curable monomer and 1.0 wt% monomer showed rate-capability, low-temperature performance and cycleshility.

Key words : Monomer, lonic conductivity, Gel polymer eectrolyte, Polyoxyalkylene glycol acrylate, Triethylene glycol
dimethacrylate.
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HC=CH,

(a) Polyoxyalkylene glycol acrylate

CH,
cuz=é
O=IC-0-(CH,CH20)HCI=0
C=CH,
CH,

(b) Tri(ethylene glycol) dimethacrylate

Fig. 1. Chemical structures of POAGA and TEGDMA.
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Fig. 2. Gdlation time of the POAGA-based gel polymer electrolyte.
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Fig. 3. Cyclic voltammogram of the POAGA-based gel polymer
electrolyte.
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Table 1. Discharge capacity of lithium-ion polymer battery with different current rates.

. 0.2Crate 0.5Crate 1.0C rate 2.0Crate
M onoomer Initi ?tor Discharge . Discharge . Discharge . Discharge .
(W) (W) capacity (mAh) Ratio(%) capacity (mAh) Ratio(%) capacity (mAh) Ratio(%) capacity (mAh) Ratio(%)

1.0 1333.7 100.0 1292.5 96.9 1278.9 95.9 1178.2 88.3

30 20 13435 100.0 1292.6 96.2 1286.2 95.7 1107.6 824
3.0 1336.0 100.0 1286.8 96.3 12784 95.7 10514 78.7
1.0 1334.1 100.0 1279.6 95.9 1273.7 95.5 1053.6 79.0

5.0 2.0 1323.2 100.0 1287.8 97.3 1263.9 95.5 1036.4 78.3
30 1376.4 100.0 1319.6 95.9 1311.6 95.3 1014.0 73.7
1.0 1307.0 100.0 1270.0 97.2 1259.7 96.4 906.1 69.3

7.0 2.0 1325.0 100.0 1289.1 97.3 1280.4 96.6 885.7 66.8
3.0 1336.4 100.0 1281.1 95.9 1269.2 95.0 801.5 60.0
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Fig. 4. Voltage prdfiles of lithium-ion polymer battery with 3.0 wt%
monomer and 1.0 wt% initiator obtained various current rates.
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Fig. 5. Discharge capacities of the cell (3.0 wt% monomer, 1.0 wt%
initiator) with gel polymer electrolyte at low temperatures.

1500

1200 iiﬁmm Poeoeeesaces
_ Aaa.
= *4000004
<
£
2 900
Q
©
=3
©
o
S 600
©
<
o
2
a
300 |- — 3.0 wt% Monomer
—— 5.0 wt% Monomer
—e— 7.0 Wt% Monomer
0 i
0 20 40 60

Cycle Number

Fig. 6. Dischar ge capacity of GPEB with charge/discharge cycling.
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Table 2 Dischar ge capacity of lithium-ion polymer battery at low temperature.

- 25°C 0°C -20°C
M onc;mer Inid gﬁor Discharge capacity . Discharge capacity . Discharge capacity .
(wWt%) (wWt%) (mAh) Ratio (%) (mAh) Ratio (%) (mAh) Ratio (%)

1.0 1305.4 100.0 11924 91.3 1117.8 85.6

7.0 2.0 13139 100.0 1180.5 89.8 1102.9 83.9
3.0 13211 100.0 1150.6 87.1 1075.3 814
1.0 1301.2 100.0 1204.7 92.6 1116.0 85.8

50 2.0 13275 100.0 1218.6 91.8 1102.0 83.0
3.0 1344.8 100.0 12245 911 1083.7 80.6
1.0 1323.7 100.0 12514 94.5 1179.5 89.1

3.0 2.0 1314.1 100.0 1225.2 93.2 11484 87.4
3.0 1313.7 100.0 1214.4 92.4 1133.0 86.2
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Fig. 7. Voltage and temperature profiles of GPEB (3.0 wt%
monomer, 1.0 wt% initiator) at overvoltage test.
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