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Abstract: In this study, we have designed [Epoxy/PEG] polymer gel electrolyte systems by thermal curing
the mixtures of epoxy, PEG, imidazole catalyst, and a plasticizer of 1:1 ethylene carbonate and propylene
carbonate in the presence of LiPFs salt. In order to enhance the poor mechanical property of the corres—
ponding [Epoxy/PEG] gel electrolyte PVAF—HFP was incorporated into the system. The ionic conduc—
tivities of the polymer gel electrolytes were related to the amount of PVdE~HFP in blends as well as
the amount of liquid electrolyte. The optimized gel system showed room—temperature conductivities

of 256 x107° S/em.
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Table 1. Mechanical Properties of Various (Novolac Epoxy/
PEG-200/ Imidazole) Films

Novolac epoxy/ Imidazole Mechanical
PEG—200 (mol% based on epoxy) .
. properties
(mol ratio) 10 30 50 100
5/10 O O - - brittle
5/8 O O - - brittle
5/4 O O O O sightly brittle
5/3.5 - O O - good
5/3 - O O - good
5/2.5 - O O - good
5/2 O O O O good
5/1 O O O O poor, sticky
5/0.3 O O - - poor, sticky
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Figure 1. FT—IR spectra of novolac epoxy/PEG—200/imidazole.
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Figure 2. DSC thermograms of (aromatic epoxy/PEG—200/
imidazole=3/5/0.6).
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Table 2. Summary of Exothermic Peak Temp., AH and PC Affinity in Various (Epoxy/PEG/Catalyst) Systems

PEG Epoxy Imidazole (mol%)  Peak temp.(C) AH(/g) PC Affinity
PEG-200 Novolac—epoxy 20 135 140.9 X
40 130 210.2 4% swelling
100 120 164.2 X
200 105 90.80 X
20 125 93.80 X
Muiti—type epoxy 50 107 98.25 3% swelling
100 101 106.1 X
Ethylene glycol diglycidyl ether 50 123 147.1 A (filmx)
Butanediol diglycidyl ether 50 125 166.5 A (filmx)
Neopentyl glycol diglycidyl ether 50 130 177.7 A (filmx)
Poly (ethylene glycol) diglycidyl ether 50 139 158.3 ©(130% swelling)
. 50 120 97.75 A(15% swelling)
PEG-400 Multi—type epoxy 100 115 58.41 A
. 50 137 76.52 Oflm X))
PEG-600 Multi~type epoxy 100 132 60.35 Ofilm X)
. 50 150 35.12 Ofilm X)
PEG=1000 Multi=type epoxy 100 140 22.17 Ofilm )

O: good, X! poor, A intermediate.

Multi-type epoxy

Absorbance

120 min

2000 1800 1600 1400 1200 1000 800 600
Wavenumbers(cm™)

Figure 7. FT—IR spectra of [multi—type epoxy/PEG—200/imida—
zole/P (VdF—HFP) ] system.
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ke sfko] A3, 1:3 oPde] gl Erael el
o] IEIAY sfebAle] FAHR] Ygkor, 1:3 olske] nl&elE
aromatic group®ll £]3) brittledt A3z 2] 3}shAle] FAEQTh

[Epoxy/PEG/Imidazole/P(VdF -HFP)/Z5l| o] etz A|AE]
[Multi—type epoxy/PEG—200/imidazole/A &M A|AE12] oot
3 71A1A S BeP] A8 S5t VA4S ARE JeEhiE
P(VAF—HFP) (Kynar #2801, 8200, 8500) ¢+ E3=3}%t}.
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Figure 8. DSC thermogram of [multi—type epoxy/PEG—200/

imidazole/P (VdF—HFP) ] system.
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Figure 9. TGA thermograms of [multi—type epoxy/PEG—200/

imidazole/P (VdF—HFP)] and [multi—type epoxy/PEG—200/imida—
zole/P (VAF—HFP)/electrolyte] system.

Table 3. Yonic Conductivities of Various [Multi-type Epoxy/PEG-
200/Imidazole/P(VAF-HFP)/Electrolyte] Chemical Gels

Entry 1 2 3 4 5 b 7 8 9
KF#8500ratic 03 05 05 03 03 03 05 03 05
PVdF ratio 1005 03 05 05 03 05 03 03
Polymerratioc 02 02 02 02 03 03 03 02 03
Thicknessum) 160 68 74 68 85 65 59 62 82

Q 383 184 136 240 290 346 252 159 287
Tonic conducfivity 220X 247X 2.33% 256% 1.38% 144X 150X 301X 156x
(Sfem) 107 10° 10° 10° 10t 1wt o o0l

KF #8500 ratio (KF #8200 : KF #8500) ratio. PVdF ratio (PVdF [multi~type
epoxy/PEG—200/midazole]) ratio. Polymer ratio [(multi—type epoxy/PEG—
200/imidazole/PVdF)electrolyte] ratio.
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