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Abstract: Solid-state supercapacitors with high safety and robust mechanical properties are attracting global attention as
next-generation energy storage devices. As an electrode of a supercapacitor, an economical carbon-based electrode is widely
used. However, when an aqueous electrolyte is introduced, the charge transfer resistance increases because the interfacial
contact between the hydrophobic electrode surface and aqueous electrolyte is not good. In this regard, we propose a method
to obtain higher electrochemical performance based on improved interfacial properties by treating the electrode surface with
oxygen plasma. The surface hydrophilization induced by the enriched oxygen functionalities was confirmed by the contact
angle measurement. As a result, the degree of hydrophilization was easily adjusted by controlling the power and duration of
the oxygen plasma treatment. As the electrolyte of the supercapacitor, PVA/H;PO4, which is a typical solid-state aqueous
electrolyte, was used. Free-standing membranes of PVA/H;PO, electrolyte were prepared and then pressed onto the
electrode. The optimal condition was to perform oxygen plasma treatment for 5 seconds with a low power of 15 W, and the
energy density of the supercapacitor increased by about 8%.

Keywords: polymer electrolyte membrane, oxygen plasma, surface hydrophilization, supercapacitor
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Fig. 1. Change in contact angle of the electrode surface
according to oxygen plasma conditions.
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Fig. 2. Photographs of (a) PVA/H;PO, free standing mem-
brane and (b) assembled solid-state supercapacitor.
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Fig. 3. CV curve at scan rate 100 mV s of solid-state
supercapacitor under various oxygen plasma conditions.
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Fig. 4. GCD curves of solid-state supercapacitor at 1.0 A
g under various oxygen plasma conditions.
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Table 1. Comparison of Electrochemical Performance of
Supercapacitors under Various Oxygen Plasma Conditions

Capacitance Energy density Power density

(F g (Wh kg™ (W kg™
Non-treated 7.7 0.51 345
15 W/5s 8.0 0.55 351
30 W/5s 8.3 0.47 320
50 W/5s 6.5 0.41 335
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