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Abstract : Solid polymer electrolyte films are prepared by ultraviolet radiation in the mixtures of
an ionic liquid salt (1-ethyl-3-methylimidazolium tetrafluoroborate, EMIBF,) and solvent (acetoni-
trile (ACN) or propylene carbonate(PC)), and an oligomer (poly(ethylene glycol)diacrylate, PEGDA,
45—60 wt.%). Electrochemical properties of activated carbon supercapacitors adopting the solid poly-
mer electrolyte films as a separator are also examined by cyclic voltammetry and impedance mea-
surement techniques. As a result, the supercapacitor adopting the PEGDA as much as 45 wt.%
exhibits a superior capacitance of 46 Fg ™' at 20mVs . It seems that this is due to fast kinetics of
ion conduction by sufficient film flexibility, which can be allowed by comparatively weak ultra-
violet curing of small anount of the PEGDA.
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Fig.1. Chemical species used in the present study.
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Fig.2. Images of (a) UV-cured solid polymer electrolyte
film adopting the PEGDA 45 wt.% and (b) the activated
carbon electrode for a supercapacitor. The supercapacitor is
fabricated by superimposing sequentially [the electrode/the
electrolyte film/the electrode] in an Al pouch, injecting an
electrolyte solution, and vacuum-sealing.
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Fig.3. Room-temperature ionic conductivities of EMIBF,/
ACN and EMIBF,/PC solid polymer electrolyte films,
varying the PEGDA content from 45 to 60 wt.%.
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Fig.4. Cyclic voltammograms of activated carbon super-
capacitors at 20 mVs ™, in which are containing (a) EMIBF,/
ACN and (b) EMIBF,/PC solid polymer electrolyte films,
varying the PEGDA content from 45 to 60 wt.%.
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Fig.5. Cyclic voltammograms of activated carbon super-
capacitors at 20—400 mVs ', in which are containing (a)
EMIBF/ACN and (b) EMIBF/PC solid polymer electro-
lyte films at the PEGDA content of 45 wt.%.
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Fig.6. Specific capacitance of activated carbon super-
capacitors as a function of scan rate, in which are contain-
ing EMIBF/ACN and EMIBF,/PC solid polymer electrolyte
films at the PEGDA content from 45 to 60 wt.%. Specific
capacitances obtained when using 0.5 M EMIBF/ACN and
05M EMIBF/PC solutions [23] are also indicated for
comparison.
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