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Abstract — A hydrogel electrolyte consisting of 6 M KOH aqueous solution, potassium polyacrylate (PAAK, 3 wt.%),
and a hydrophilic silica OX50 (1 wt.%) was prepared to use as an electrolyte medium coated on a Scimat separator of
activated carbon supercapacitor. The silica particle distributed homogeneously on surface pores of the separator to
increase ionic conductivity and electrochemical stability of the hydrogel electrolyte. The silica addition also involved
superior specific capacitance even at higher scan rates due to decrease in interfacial resistance between hydrogel elec-
trolyte and activated carbon electrode.
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Fig. 1. Images of (a) PAAK-KOH and (b) PAAK-KOH-SiO, hydro-
gel electrolytes.
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Fig. 2. Scanning electron microscopic surface images (x5,000) of (a)
separator itself, (c) PAAK-KOH-coated, and (¢) PAAK-KOH-
SiO,-coated separators. Figures (b), (d), and (f) are the magni-
fied images (%20,000) of (a), (c), and (e), respectively.
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Fig. 3. Stress vs. strain curves obtained by tensile tests of the separator
itself, PAAK-KOH and PAAK-KOH-SiO, hydrogel electrolytes
coated on the separator.
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Fig. 4. Linear sweep voltammetry results of PAAK-KOH and PAAK-
KOH-SiO, hydrogel electrolytes coated on the separator.
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Fig. 5. (a) Cyclic voltammograms and (b) specific capacitance evo-
lutions of PAAK-KOH and PAAK-KOH-SiO, hydrogel electro-
lytes coated on the separator as a function of scan rate.
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Fig. 6. (a) Nyquist and (b) Bode plots of PAAK-KOH and PAAK-
KOH-SiO, hydrogel electrolytes coated on the separator.
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