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Figure S1. SEM images of (a) pristine PVA, (b) PVA-80W5, (c) PVA-100W5, (d) PVA-
120WS5, (e) PVA-140W5, and (f) PVA-160W5.

Table S1. Swelling ratios of pristine and plasma-treated PV As after immersed in aqueous
solution (1.0 M NazSOs), EtOH, and commercial electrolyte (1.0 M LiPFs in EC/EMC 3:7).

Swelling ratio (Mwet/Mary) *

Materials - -
1.0 M NazSO4 Ethanol 1.0 M LiPFs in EC/EMC 3:7
pristine PVA 23 1.7 1.6
PVA-120W5 3.6 2.6 1.8
PVA-120W10 3.3 2.4 1.6
PVA-120W15 3.2 2.3 1.3
PVA-120W20 3.2 2.3 1.4
PVA-120W25 2.7 1.9 1.1

*Swelling ratios were calculated by dividing mass of dried various plasma-treated PVA matrix (Mary)
by mass of immersed wet plasma-treated PVA matrix in various solutions for 10 s (Mwet).
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Figure S3. Electrochemical impedance spectroscopy (EIS) analysis including the equiva-
lent circuit model for the SSC devices employing (a) pristine PVA, (b) PVA-80W5, (c) PVA-
100WS5, (d) PVA-120W5, (e) PVA-140W5, and (f) PVA-160W5.
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Figure S4. EIS analysis including the equivalent circuit model for the SSC devices employing (a)
pristine PVA, (b) PVA-120W5, (c) PVA-120W10, (d) PVA-120W15, (e) PVA-120W20, and (f) PVA-

120W25.
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Figure S5. Long-term cycling test of the SCC device employing pristine PVA and PVA-
120W5 with the current density of 5 mA cm=.



