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B Ao ME POAGAS: TEGDMAR TAE wH-A gekolr F g 2 AR 240 ueE AZewAs)
AARANE Azt ANEANL Hrl6laurt. POAGAT AZAs)A e ek o] dhapo] Zolgtol] wlel A3} 2]71e
Zraslivt, POAGAZA AZwAs g 45 V7R drjgleidio ekdagion, AL o)ledEx: of 52%107
Sem'o)ith. POAGAA AZ A AL 43 gFolSZ AR s w-eA a3k dake] 7.0wt% 2 5.0
wt%$! 7350 vlsled 3.0 %Y ZA97E &, AL L AR|E SA0] i B3 AAA SRS 1.0-3.0 wt%

AR
FAME 10w BF7F ¢+ FASE veh it

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 electrolyte was stable up to 4.5V electro-
chemically and its ionic conductivity was 5.2X 10 Sem-1 at room temperature. The lithium-ion polymer battery with
3.0 wt% curable monomer and 1.0 wt% monomer showed rate-capability, low-temperature performance and cycleability.

Key words : Monomer, Ionic conductivity, Gel polymer electrolyte, Polyoxyalkylene glycol acrylate, Triethylene glycol
dimethacrylate.
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Daiichi Kogyo Seiyaku)?} TEGDMA (M,,=286, Aldrich
Chemical)& AMH8-3F5L, RES7IAAIZ= BBP [bis (4-tert-
butylcyclohexyl) peroxydicarbonate, Aldrich Chemical]Z AH-
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(a) Polyoxyalkylene glycol acrylate
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(b) Tri(ethylene glycol) dimethacrylate
Fig. 1. Chemical structures of POAGA and TEGDMA.
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Fig. 2. Gellation 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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°F 70% AFE ¥ jojr} UARE, WA gl 3.0 wi%, 259 olFErt wolx]7] wjiel| u&EAo] TA %S e
50wt% <l 73 ANAIAl ol STl whet Ash Ak oF 2 A" AR d= 10wt Aeld Agst mEx}ek
1008 AFollx 708 STt o AEeidsidoe] oAy, 21 ojde] B TEA sl
Fig. 30|+ POAGAAl AFejwdaide] x7131ek g A2 =2 Fapa SE)un Ed HEYA 2EY ol
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Table 1. Discharge capacity of lithium-ion polymer battery with different current rates.
. 0.2C rate 0.5C rate 1.0C rate 2.0C rate
Monomer  Initiator - - - - - - - -
(Wt%) (Wt%) Dls.charge Ratio Dlgcharge Ratio Dlgcharge Ratio ngcharge Ratio
capacity (mAh) (%) capacity (mAh) (%) capacity (mAh) (%) capacity (mAh) (%)
1.0 1333.7 100.0 1292.5 96.9 1278.9 959 1178.2 88.3
3.0 2.0 1343.5 100.0 1292.6 96.2 1286.2 95.7 1107.6 824
30 1336.0 100.0 1286.8 96.3 1278.4 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
3.0 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 profiles of lithium-ion polymer battery with 3.0 wt%
monomer and 1.0 wt% initiator obtained various current rates.
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gmdsde AL YFol2ETAAE WHLol 0.2C,
0.5C, 1.0C, 20CE 7Vl upe; WHE22 1,334, 1,293,
1,279, 1,162 mAhZ ©]= H]§HFoZ FA3PE 1500, 145.2,
143.7, 1324 mAhg'dl siFsh= Frolth 0.5C, 1.0C, 2.0C%]
g Ao e e 0.2C HAEF ) 96.9,
95.9, 88.3%% ¥&% AH5S Btk

Table 2= ©EA] 2 FNAA 240 O glEol2ETwA
A8 AoA USRS 0 e WALFS HF Aol
th 242 ALolM 02CEE 39, HAHE 20, 0 -20°CHA
SAIZE FAIEE o 0.2CE&= AASIT Tabledld & & A%
o, @A Y AAA o] FIHEE 0°C B -20°CY] A&
Wdggro] Zk4slrl. ol Table 19 Z&4A B4 Aue}
AR)SIaL o). &, DR FEko] Zrishd A7Ae Fmo)
ol AFUFE gxlo] ZatslH, S5 Fole FEY olF%
7F gopA]7] wjFolt), ey oleig AZ ARl 3 A
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Ax JMAe) 7Fsslth Fig. 55 POAGAA AZgoAsae
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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.
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Fig. 6. Discharge capacity of GPEB with charge/discharge cycling.
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20, 0, 20°CE 7443l waba 1,334, 1,303, 1,176 mAhE
aaden, oy HEY 7IFOR 1499, 1464, 1325
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Table 2. Discharge capacity of lithium-ion polymer battery at low temperature.

o 25°C 0°C -20°C

Monomer Initiator - - - - - - - - -
(Wi%) (Wi%) Discharge capacity Ratio Discharge capacity Ratio Discharge capacity Ratio
(mAh) (%) (mAh) (%) (mAh) (%)

1.0 13054 100.0 11924 91.3 1117.8 85.6

7.0 2.0 1313.9 100.0 1180.5 89.8 1102.9 83.9
3.0 1321.1 100.0 1150.6 87.1 10753 814

1.0 1301.2 100.0 1204.7 92.6 1116.0 85.8

5.0 2.0 1327.5 100.0 1218.6 91.8 1102.0 §3.0
30 1344.8 100.0 1224.5 91.1 1083.7 80.6

1.0 1323.7 100.0 1251.4 94.5 1179.5 89.1

3.0 2.0 1314.1 100.0 1225.2 932 1148.4 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.

5)
wes AEFHASNAY YE2pAE ¢ AL
A
ES

B AFME POAGASH TEGDMAE A E ¥keAl whek
A D ANAA 2l g AZoAdARE Az, A
5SS Hre A3 ded 2L AES Ak

1) POAGAA] AZemdsae ek ghgko] 7)) wh
2 Asl A7k ZhAEin) TEkd) ko] 70wt ASE
ALk AR Fge] F7Kgl wet sl A7 A&t

2) POAGAA! AZHANZL 45V (vs. Li/LiY7HA] 2713}
g om QPgsiHor, AR olAEEE oF 52X 10°Sem’!
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