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Optimization Study on Polymerization of Crosslink-type Gel Polymer
Electrolyte for Lithium—ion Polymer Battery

1.a

Uss'2 24

e

o' Ziabm?

=, o=
i

(Hyun-Soo Kim'®, Seong-In Moon', and Sang-Pil Kim?)

Abstract

In this work, polymerization conditions of the gel

better electrochemical performances in a lithium-

temperature and time of the GPE were 70 T and

polymer electrolyte (GPE) were studied to obtain
ion polymer battery. When the polymerization
70 min, respectively, the lithium polymer battery

showed excellent a rate capability and cycleability. The TMPETA (irimethylolpropane ethoxylate

triacrylate)/ TEGDMA (triethylene glycol dimethacrylate)-based cells prepared under optimized

polymerization conditions showed excellent rate capability and low-temperature performances: The
discharge capacity of cells at 2 Crate showed 92.1 % against 0.2C rate. The cell at -20 C also
delivered 82.4 % of the discharge capacity at room temperature.
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ion polymer battery, Gel polymer electrolyte, lonic conductivity
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A3 T gAY 2 AL83 Al laminated film W5
o) A9t precursor® FRI}L AT EFLE 3
AR Aae F= F 2o aging F
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#7359 precursors 7ty nEAR OF
9t 1 & Formation® Gradingg A AAZ &
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CH,O ~CH,CH,0 % C-CH = CH,
o)
]
CH,CH,—C—CH,0 —(—CHZCHZOO Y= C-CH = CH,
1]
CH,O +CH,CH,0 ¥ C-CH = CH,

(a) Trimethylolpropane ethoxylate triacrylate

CH,
CH,=C
0=IC-O-(CHZCH20)3C|=O
C=CH,
&H,

(b) Tri(ethylene glycol) dimethacrylate

% 1. Trimethylolpropane ethoxylate triacrylate

% trilethylene glycol) dimethacrylate®
et x.

. Chemical structure of trimethylolpropane

ethoxylate triacrylate and trilethylene

glycol) dimethacrylate.
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Fig. 2. Gellation time with curing temperature
in gel polymer electrolyte.
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Fig. 3. Discharge capacity of gel polymer
battery with charge and discharge
cycling.
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Fig. 4. Photograph of electrode of the GPEB
after charge/discharge cycling.
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Fig. 5. Cycleability profile of gel polymer
battery with curing time.
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Fig. 6. Discharge capacity of gel polymer
battery with aging time.
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Fig. 7. Discharge capacity of gel polymer
battery with curing and formation
process.
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Fig. 9. Voltage profiles of gel polymr battery at
low temperature.
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