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Poly(acrylonitrile) (PAN) 2] 3£ 2] 2 2ol poly(ethylene oxide) (PEO), poly(vinyl alcohol) (PVA), potassium
poly(acrylate) (PAAK)®] 7} 33222} 6 M KOH=E ¥ Hallds TRk o8 et AT AIE o 48351
TEA} EFo) W W7)3Ea EAS 2alelgith 542 0 ® PEOS) PVAE 1 1EA} AES] A AR Qs o
Ze] sl A (KOHe] d5a-go] ddzjol#] ok2-vl nhslol, PAAKSE 3 wi% hom e FARE 3l @A}
&of| FEsk= COOK™ o247 A3l o sligl=le] gl K™ % OH o578 Aaahgo] Ed o= Xeixo]
stolCrAE A3k, o] Zlo] o] A% W FHATAE]L] A7]3)eH4] B & YIS T DA 2 E PAAK-
KOH 3l|/PAN efuto 2 x3hst EJet AT EI7} 71 98t 483 (100 mV s'ollA] 468 F gy 1
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Abstract — Alkaline electrolytes consisting of 6 M KOH and polymer (PEO, PVA, and PAAK) are coated on PAN
nonwoven fabrics as a separator, and the electrochemical properties of the activated carbon supercapacitor adopting
them are investigated in terms of redox behavior, specific capacitance, and interfacial impedance. Although the interac-
tion between polymer and KOH are comparatively inactive in PEO and PVA, PAAK (3 wt.%)-KOH forms a hydrogel
phase by active interactions between COOK" in side-chain of PAAK and K*OH™ from alkaline electrolyte solution,
improving ionic conduction of electrolytes and the electrochemical properties of the supercapacitor. As a result, the acti-
vated supercapacitor adopting the PAAK-KOH shows the superior specific capacitance of 46.8 F g at 100 mV s™.

Key words: Polymer-alkaline electrolyte, Potassium poly(acrylate), Poly(acrylonitrile) separator, Activated carbon supercapaci-

tor, Specific capacitance
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Fig. 1. Chemical formula of polymer components used in this study:
(a) PEO, (b) PVA, and (c) PAAK.
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Fig. 2. Schematic illustrations of polymer-containing alkaline elec-
trolyte solutions: (a) PEO-KOH, (b) PVA-KOH, and (c) PAAK-
KOH.
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Table 1. Compositions and room-temperature ionic conductivities of
PEO, PVA, and PAAK-based alkaline electrolytes

Composition (wWt%) Tonic conductivity (S cm™) Ref.
PEO-KOH-H,O
60-30-10 <107 [22-24]
60-40-0 3x10° [25]
76-21-3 4x107 [26]
76-21-3 (TiO,, 7.5 Wt%) 3.3x10* [26]
44-56-0 107 [27]
PVA-KOH-H,0
40-(25~30)-(30~35) 107 [6]
30-30-40 4.7x107 [7]
40-40-20 1.9x107 [7]
22.5-32-45.4 4.0x107 [8]
45-15-40 2.3x107 [9]
60-40-0 8.5x10™ [28]
4~20 M KOH aqueous solution >4x10’! [29]
7 wt% PAAK-(4~20 M KOH) >2x10" [29]
When using PAN separator
6 M KOH 4.5x10 This
3 wt% PEO-6M KOH 1.4x1072 study
3 wt% PVA-6M KOH 1.6x1072
3 wt% PAAK-6M KOH 42x107
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Fig. 3. Scanning electron microscopic surface morphology of polymer-
containing alkaline electrolyte solutions when using PAN separa-
tor: (a) bare PAN separator, (b) PAAK-KOH, (¢) PVA-KOH,
and (d) PEO-KOH.
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Fig. 4. (a) Cyclic voltammograms obtained at a low scan rate (100 mV
s1) and (b) specific capacitance of activated carbon supercapaci-
tors adopting different polymer-KOH/PAN separators as a
function of scan rate.
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Fig. 5. Nyquist plot and an equivalent circuit of activated carbon
supercapacitors adopting different polymer-KOH/PAN sep-
arators.
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