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Gel Electrolytes Prepared by Different Cross-Linked
Host Polymers for Lithium-lon Polymer Cells
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Abstract

The gel electrolytes were obtained by polymerizing (ethylene oxide-co-propylene oxide) macro-monomers
with different methylated ratios in liquid electrolytes. The ionic conductivity of gel electrolyte is found out to
increase with increasing the degree of swelling in proportional to a decrease in the cross-linked density of the
host polymer, that is, an increase in the methylated ratio of the macro-monomer. The lithium-ion polymer cells
applied the gel electrolyte with lower cross-linked density showed better high-rate discharge performances.
Furthermore, the polymer cells showed the higher tolerance of electrolyte leakage compared with the case of

liquid cells.
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Fig. 1 Structural formula of (ethylene oxide-co-
propylene oxide) macro-monomers for gel electrolyte.

Table 1 (Ethylene oxide-co-propylene oxide)
macro-monomers with different methylated ratio.

Macro-monomer Methylated ratio

(EO-PO) 0%
(EO-PO)-M2 20%
(EO-PO)-M5 50%
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Fig. 2 Schematic construction of lithium-ion poly-
mer cell.
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Fig. 3 Degree of swelling after soaking with GBL
for 1 week of host polymer obtained by polymerizing
(ethylene oxide-co-propylene oxide) macro-mono-
mers.
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Fig. 4 lonic conductivities of various electrolytes.

The electrolytes are gel electrolyte using macro-
monomer (EO-PO) ( O), gel electrolyte using macro-
monomer (EO-PO)-M2 ( & ), and liquid electrolyte
consisting of LiBF, / GBL([]).
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Fig. 5 Dependence of discharge capacity of poly-

mer cells on the methylated ratio of macro-mono-

mers for gel electrolyte at different rates of 0.2 C

([1),05C(&A)and1.0C (O).

Charge : 20°C, 0.2 CmA to 4.1 V followed by
constant voltage of 4.1 V for total 7.5 h.

Discharge : 20°C, various rates to 2.7 V at 20°C.
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Fig. 6 Discharge capacities of polymer cells
with various gel electrolytes of EO-PO( & ), (EO-

PO)-M2( &), (EO-PO)-M5( []) at various tempera-
tures.
Charge :20°C, 0.2 CmA to 4.1 V for total 7.5 h.

Discharge : 0.2 CmA to 2.7 V at each temperature.
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Fig. 7 Cycle life performance of polymer cells
with various gel electrolytes of EO-PO( & ), (EO-
PO)-M2([]) and (EO-PO)-M5( &),

Charge :20°C, 0.2 CmA to 4.1 V for total 7.5 h.
Discharge : 20 °C, 0.2 CmA to 2.7 V.
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Fig. 8 Electrolyte leakage test of the cells with
various gel electrolytes or liquid electrolyte.
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