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Supporting Table

Table S1: Comparison of PrGO (this work) with previously reported waste and 

biomass-derived carbon materials for supercapacitor applications.

Electrode 
Material

Heteroatom 
Content

Specific 
Capacitance Electrolyte Ref.

Waste tea-
derived AC O: 3.34%

P: 0.48%

89.3 F/g @ 1 
A/g (KOH)

73.8 F/g @ 1 
A/g (H₂SO₄)

KOH, H₂SO₄ [1]

Chestnut shells 
derived AC 

(NaOH 
activated)

C: 68.89 % 
O: 24.44 %

125 F/g @ 
2.5 A/g 1 M H₂SO₄ [2]

Pumpkin skin 
derived graphic-

like carbon - 274 F/g @ 
1.0 A/g 1 M KOH [3]

Waste tea-
derived AC 

doped with S

O: 6.57%
P: 0.44%
S: 4.94%

144.7 F/g @ 
1 A/g 

(KOH)
101.9 F/g @ 

1 A/g 
(H₂SO₄)

KOH, H₂SO₄ [1]

Waste hemp 
fibers (KOH 

activated)
– 122 F/g @ 5 

mV/s 1 M H₂SO₄ [4]

Poly(m-
phenylene 

isophthalamide)-
derived AC

– 175 F/g @ 5 
mV/s 5.25 M H₂SO₄ [5]

Lignin-derived 
AC – 102.3 F/g @ 

1 mV/s 6 M KOH [6]

Sugarcane 
bagasse (NaOH 

activated)
– 141 F/g @ 

0.5 A/g 6 M KOH [7]

Milk powder-
derived carbon 

(KOH activated)

N: 0.77%
O: 1.10%

304 F/g @ 
0.2 A/g 1 M Li₂SO₄ [8]

Aniline & 
pyrrole-derived 

hollow 
nanospheres

N: 2.55%
180 F/g @ 1 
A/g; 201 F/g 

@ 5 mV/s
6 M KOH [9]
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Fish skin-
derived porous 
carbon (KOH 

used)

N: 8.18%
O: 14.02%
S: 2.25%

282 F/g @ 1 
A/g 6 M KOH [10]

Human hair-
derived carbon 
flakes (KOH 

activated)

N: 4.38%
O: 5.39%
S: 1.51%

126 F/g @ 1 
A/g 1 M LiPF₆ in EC/DEC [11]

Willow catkin-
derived N, S co-

doped 
nanosheets

N: 4.62%
O: 12.17%
S: 2.56%

298 F/g @ 
0.5 A/g 1 M Na₂SO₄ [12]

Banana stem-
derived hard 
carbon (KOH 

activated)

– 118 F/g @ 
0.5 mV/s 6 M KOH [13]

Banana stem-
derived hard 

carbon (H₃PO₄ 
activated)

– 202.11 F/g 
@ 2 mV/s 6 M KOH [13]

Corn-cob-
derived hard 

carbon
– 309.81 F/g 

@ 2 mV/s 6 M KOH [13]

Potato starch-
derived hard 

carbon
– 99.9 F/g @ 2 

mV/s 6 M KOH [13]

Rice husk-
derived AC 

(KOH activated)

O: 7.06%
K: 1.59%
Si: 0.26%

143 F/g @ 5 
mV/s 6 M KOH [114]

Waste plastic 
derived rGO - 185.12 F/g 

@ 5 mV/s 1 M H₂SO₄ [15]

Waste plastic 
derived rGO 

nanocomposite 
with Fe3o4

- 326.87 F/g 
@ 5 mV/s 1 M H₂SO₄ [15]

Quercus ilex 
leaves derived 
metal doped 

graphene

Ca: 3.17 %
K: 6.15%

Mg: 2.36%

18.2 F/g @ 5 
mV/s PVA–H3PO4 [16]

Tire waste-
derived 

graphene 
(nanocatalyst 

and ZnO used)

C: 95.66%
O: 2.75%
Zn: 1.59%

316 F/g @ 5 
mV/s 1 M H₂SO₄ [17]

N/B-doped 
graphene from 
polyamic acid

C: 89.70%
O: 5.79%
N: 1.73%
B: 2.77%

40.4 mF/cm² 
@ 0.05 
mA/cm²

PVA–H₂SO₄ gel [18]

N/P co-doped 
graphene

P: 0.57–
1.57%

244 F/g @ 
0.1 A/g 6 M KOH [19]
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N & P dual-
doped graphene 

from waste 
plastics

C: 79.67%
O: 13.57%
P: 2.18%
N: 4.58%

283.08 F/g 
@ 2 mV/s 1 M H₂SO₄ [20]

Oil palm shell-
derived AC – 156 F/g @ 2 

mV/s 1 M H₂SO₄ [21]

Oil palm shell-
derived AC/NiO 

composite

C: 36 wt%
O: 23.3 wt%

Ni: 36.2 
wt%

P: 4.5 wt%

288 F/g @ 2 
mV/s 1 M H₂SO₄ [21]

Commercial AC - 94 F g−1 @ 
0.2A/g 1 M Na2SO4 [22]

rGO

-
81.2 @10 

mVs-1 6M KOH [23]

GO

-
166.4 @ 10 

mV/s

6M KOH

[23]

Graphene 
nanoribbons

-
14.1 @ 10 

mV/s

6M KOH

[23]

rGO

C: 82 wt%,
 O: 15.69 

wt%
N: 2.31 wt%

110 @ 
0.5A/g

 LiPF6 in ethylene carbonate 
and diethylene carbonate  

(1:1 v/v) [24]

CNTs

-

15 @ 0.5A/g

 LiPF6 in ethylene carbonate 
and diethylene carbonate  

(1:1 v/v) [24]

PrGO
(no activation 

agent or 
catalyst used)

C: 88.41%
O: 9.05%
K: 2.15%

302.08 F/g 
@ 2 mV/s 1 M H₂SO₄ This work

https://doi.org/10.1016/j.nxener.2024.100209
https://doi.org/10.1016/j.electacta.2016.12.101
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Table S2: Capacitance and power density of PrGO with literature under the same 

electrolyte and testing conditions.

S.N.
Electrode 

Material

Specific 

Capacitance

Energy 

Density 

(Wh/Kg)

Electrolyte Ref.

1. Tea-derived AC 73.8 F/g @ 1 

A/g

6.56
1 M H₂SO₄ [1]

2. S-Doped AC 101.9 F/g @ 1 

A/g

9.06
1 M H₂SO₄ [1]

3. Chitin derived N 

& P doped porous 

carbon

227 F/g @ 0.5 

A/g

7.9

1 M H₂SO₄
[25]

4. Jack wood 

biochar

147 F/g @ 2 

mV s−1

7.30 at 

1.0mA 

cm−2

1 M H₂SO₄

[26]

5. Activated carbon 175.19 F/g @ 1 

A/g

6.08
1M H2SO4 

[27]

6. Self-assembled 

Graphene 

Hydrogels

87.6 F/g @ 1 

A/g

5.1 1 M H₂SO₄ [28]

7. Graphene 

Hydrogel

186 F/g @ 

1A/g

0.61 1 M H₂SO₄ [29]

8. Graphene 

foam/PVA

65 F/g @ 0.2 

A/g

12 1 M Na₂SO₄ [30]

9. Hierarchical 

porous carbon

48.7 F/g @ 

0.2A/g

6.77 6 M 

KOH/PVA

[31]

10. Agarose-Bound 

Activated 

Carbons

30.0 F/g @ 

0.5A/g

13.5 1 M H₂SO₄ [32]

11. Commercial 

activated carbon 

(AC)

94 F/g @ 

0.2A/g

13 1 M Na2SO4 [22]

12. AC 24 F/g @ 1000 11 1 M-NaNO3– [33]

https://doi.org/10.1080/09593330.2019.1575480
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mA/g Ethylene 

glycol 

13. YF-50 30 F/g @ 1 A/g 3.86 @1.0 

V

1 M H2SO4 [34]

14. Aloe-Vera 
derived Carbon

73 F/g @ 1 A/g 14.7 @1.2 

V

1 M H2SO4 [35]

15. CLCF 50 F/g @ 1 A/g 6.9 @1.0 

V

1 M H2SO4 [36]

16. MMPGC 105 F/g @ 4 

mV s−1

4 2 M H2SO4 [37]

17. PrGO 98 F/g @ 0.2 

A/g

11
1 M H₂SO₄ This 

work.

Table S3. Comparison of equivalent series resistance (ESR) values of the present 
persimmon-derived reduced graphene oxide-like electrode with previously reported 
state-of-the-art carbon-based supercapacitor electrodes under different operating 
voltages and electrolyte systems.

S.No. Electrode /Device 
Material

Operating 
voltage

Electrolyte ESR 
(Ω)

Reference

1 Biomass-derived N-
doped porous 
carbon

–1.0 - 0 V 6M KOH 0.83-
1.3

[38]

2 Activated 
carbonaceous 
polypyrrole 
nanotubes

–1.0 - 0 V 6M KOH and 
1M H2SO4

0.85-
1.5

[39]

3 porous carbon 
electrode with 
polyaniline

0 - 0.8V 1 M H2SO4 1.2-2.2 [40]

4. Automobile soots 0 - 1.2V 1 M Na2SO4 1.5 [41]
5 Activated Carbon of 

Glucose with 
Potassium Nitrate

0 - 2.5V 1 M 
TEABF4/PC

2.5 [42]

6 activated carbon 
derived from 
asparagus waste

0 - 2.5 V Gel polymer 
electrolyte

4-7 [43]

7. LLDPE derived 
graphene

0 – 1.2V 1 M H2SO4 0.71-
0.79

[44]

8. Waste plastic into 0 – 1V 1 M H2SO4, 0.92- [45]
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reduced graphene 
oxide

2MKCL, 6M 
KOH

2.86

9. WT-
rGO@NiCoFe-
LDH composites

0 – 0.6 V 2M KOH 0.85 [46]

10. WT-rGO@MoS2 
composites

0 – 0.9 1M H2SO4 0.92 [47]

11. Persimmon 
derived-reduced 
graphene oxide like 
material

0 – 0.9V 1 M H2SO4 0.65 This 
Work
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Supporting Figures

Fig. S1. Method for synthesis of rGO from persimmon fruit.

Fig. S2. (a) N₂ adsorption–desorption isotherms at 77 K before and after pyrolysis; (b) 

BJH pore size distribution (adsorption branch); (c) differential pore volume (desorption 

branch); and (d) corresponding textural parameters. 
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Fig. S3.  XPS spectra showing the binding energy of carbon in PrGO.

Fig. S4.  XPS spectra showing the binding energy of oxygen in PrGO.
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Fig. S5. FTIR spectra of PrGO.
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Fig. S6. TGA analysis of PrGO.
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Fig. S7. (a) SEM image of the prepared PrGO, (b) hill stack view illustrating surface 

roughness, (c) SEM image at 500 nm magnification, and (d) 3D surface plot generated 

from the highlighted area in (c).
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Fig. S8. (a-c) HR-TEM images of the prepared PrGO; (d) hill stack view illustrating 

surface roughness, generated from the highlighted region in (b); (e) 3D surface plot 

generated from the highlighted area in (b).
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Fig. S9. (a) CV curves at various scan rates in 2 M KCl, (b) CV curves at various scan 

rates in 6 M KOH, (c) GCD curves at different current densities in 2 M KCl, and (d) 

GCD curves at different current densities in 6 M KOH.
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Fig S10. a) Nyquist plot in 2 M KCl, (b) Nyquist plot in 6 M KOH, (c) magnified view 

of the Nyquist plot in 2 M KCl, and (d) magnified view of the Nyquist plot in 6 M 

KOH.
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