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Gel polymer electrolyte used EDLC fabrication:

The PVA/VOSO4/H,SO, gel polymer was prepared using optimal VOSO, (0.3 g) added 1 M H,SO,
electrolyte. In detail, 1 g of PVA was mixed with 20 ml of hot (70 °C) water with constant stirring for 2 h
to form the clear solution. Afterwards, 10 ml of 0.3 g VOSO, added 1 M H,SO, was added to the above
solution with constant stirring and it was kept up to formation of glue like gel solution. The
PVA/VVOSO4/H,SO, gel electrolyte EDLC was fabricated by the method reported elsewhere. The
prepared gel electrolyte was coated on the surface of the electrodes. Then, gel electrolyte EDLC was

assembled together the gel electrolyte coated electrodes by face-to-face.
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Figure 2. FT-IR spectra of NaA-3

Figure S2
Element WE % At %
CcC K 86.92 90.e0
0O K 10.78 B.43
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SiK 0.76 0.34
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Total 100.00 100.00
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Figure 3. EDAX spectra of NaA-3
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Figure S3. Specific capacitance as function of current density.
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Figure 4. (a) Admittance polt; (b) Real capacitance as function of frequency.

Figure S5
20 4 0.8 — imAem’
——15mAcm”
104 —2mAem”
g g 061 ——3mAcm”
. = —5mAem”
T "E 0.4+ —8&mAcm®
g 2 12 mA em™
3 -101 nC_) 186 mA cm”
© 02 20 mA em”
2201
T T T T T 0.0+ T T T T Y T
0.0 0.2 0.4 0.8 0.8 0 50 100 150 200 250 300 350
Potential/\V/ Time/s
304 (c) 5200mVs” A om?
e 15mA em®
20+ ——2mAcm”
E 101 > —3mA cm:'_
= = ——S5SmAcm™
6 1] g ——8mAcm”
'g 5 —12mAem’
0'10' ° —— 16 mA cm”
o 20 mA em”
204 \
304 \
. r T . T oo+ttt
0.0 0.2 0.4 0.6 0.8 0 50 100 150 200 250 300 350 400 450
Potential/V/ Time/s
—
S O R e
— 95 [ L J
- b .
Sl
o %01 ¢
Q .
= i
% 85 .__.
> 80+ J = 1MH_SO,
5 751 #— 0.3 gVOSO,+MH,SO,
f s
w 70

0 3 6 9 12 15 1'322'1
Current density (mA cm™)

Figure 5. (a, b) CV at 5-200 mV s™ and charge-discharge curve at 1-20 mA cm™ of 1 M H,SO, used
EDLC; (c, d) CV at 5-200 mV s™ and charge-discharge curve at 1-20 mA cm™ of 0.3 g VOSO4+1 M

H,SO, used EDLC; (e) Energy efficiency as a function of current density.
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Figure S6
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Figure 6. Energy efficiency Vs. current density of polymer gel electrolyte used EDLC

Figure S7

Figure 7. Fabricated EDLC using gel polymer electrolyte (PVA/NVOSO4/H,SO,) with on testing mode.



