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Fig. S1. FE-SEM images of (a) bare NF, (b) CMRGO, (¢) OMRGO and (d) TMRGO deposited
NF.
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Fig. S2. N, adsorption-desorption isotherms.
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Fig. S3. BJH pore size distribution profile.
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Fig. S4. CV curves of bare NF.
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Fig. SS. GCD curves of bare NF.
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Fig. S6. SC vs. current density of NF.
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Fig. S7. CV curves of pure MnCO;.
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Fig. S8. GCD curves of pure MnCOs.
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Fig. S9. CV curves of RGO.
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Fig. S10. GCD curves of RGO.
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Fig. S11. Coulombic efficiency vs. current density of samples in three electrode configuration.
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Fig. S12. Nyquist plot of pure MnCOs.
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Fig. S13. Z-View fitted Nyquist plot of CMRGO.
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Fig. S14. Z-View fitted Nyquist plot of OMRGO.
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Fig. 15. Z-View fitted Nyquist plot of TMRGO.
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Fig. S17. Raman spectrum of SRGO.
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Fig. S18. FT-IR spectrum of SRGO.
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Fig. S19. SC vs. scan rate of SRGO in three electrode configuration.
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Fig. S20. SC vs. current density of SRGO in three electrode configuration.
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Fig. S21. SC vs. current density plot of ASC.

The areal SC of the ACS based on the area was calculated according to the equation
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Areal SC =(IxAt)/AxAV (1).

Where, 1, A, At and AV are applied current, area of the device, discharging time and applied
potential.
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Fig. S22. SC vs. current density plot of ASC according to the area of the ASC.

The volumetric SC of the ACS based on the volume was calculated according to the equation
Volumetric SC =(IxAt)/vxAV (2).

Where, I, v, At and AV are applied current, volume of the device, discharging time and applied
potential.
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Fig. S23. SC vs. current density plot of ASC according to the volume of the ASC.
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Fig. S24. Areal energy density vs. power density.
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Fig. S25. Volumetric energy density vs. power density.
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Fig. S26. Coulombic efficiency of ASC at different current densities
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Fig. S28. FE-SEM image of CMRGO after 10,000 GCD cycles.
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Fig. S29. Raman spectroscopy of CMRGO before and after 10,000 GCD cycles.
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Table S1. The comparative supercapacitor performances comparing the mass loading of the
active materials with gravimetric energy and power density.

S.  Material SCof3 Device Mass SC of Energy Power Ref
N. electrod loading of  device density  density ere
e(Fgh device (Wh (Wkg')  nce
kg'')
1 NiOOH/Ni; 3296 at16 Ni;S,/3D- 1.3mgem? 223Fg-lat 82.8 6900 6
S,/3D Ag! G//Fe;04/RGO 5mV St A
Graphene g!
2 2D V,0; 635at1 A V,OsNS/RGO  0.5mgem? 195Fglat 795 900 7
ol 1Ag!
3 RGO/MnO, 217Fg-! RGO/MnO»/RG 5mgcm? IB3mFem- 351p  3.8mW 10
at 100 mA O Zatl0mAg  wh cm 2
g -1 -1 o 2
4 Functional 388 at 0.5 symmetric 2 mg cm? 61 Fcm 3at 18 10000 11
pillared Agl! supercapacitor 02Ag™!
graphene
5 Flash - symmetric 049mgem- 88Fglatl 9 500000 12
Converted supercapacitor 2 Agl
Graphene Or2.5 %
10 'Fem
-3
6 Flexible - symmetric 04mgem2 245Fglat  5.87 4.25 13
solid-state supercapacitor 1Ag-1
graphene
7 Cobalt 1116 at2 A Cobalt 22mgem2  59F g!at 119W 2540 W 14
hydroxide g’ hydroxide//GO 6.6 A g-1 hkg! kg
8 Co-Al 1043 F &1 Co-Al 2mgem 2 e 204Wh 93kWkg 15
hydroxide atlAg™  hydroxide kg ! -1
nanosheets nanosheets//gr
aphene
9 Ni(OH), 270Fe-'at  Ni(OH),//Orde 0.4 mgcm'  35.67 mF 0.01 73mWem- 14
nanowire 75A¢7 red cm 2 mW h :
Mesoporous cm 2
Carbon (wire-
shaped micro-
supercapacitor
)
10 Manganosite 42.5 £ 92 Manganosite— 4 mg cm? 011Fecm? 26Wh 9024Wkg! 17
—microwave mF cm? microwave kg!
exfoliated exfoliated
GO GO//activated
carbon
11 MnCOspons 1430 F 18’1 MnCOspotus- l4mgem?  335F g'at 120Wh 16kW kg'  Pre
RGO at2Ag'  RGO//SRGO ~2Aglor  kelor O
468 mF cm2 0.g16 22 mW c¢m™ f):(r)l;
at~2.8 mA
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Table S2. The comparative supercapacitor performances considering the areal capacitance and
volumetric energy and power density.

S. Material Specific capacitance Energy density Power Refer
N. density ence
1 MnO, porous 446 mFcm?atl0 - e 18

Nano wires mV s’
2 a-MoOj3 nanoplate/Ti0, 4342mFem2at20 - e 19
nanotube mV s’!
3 Polypyrrole nanobrushes 139mFem? 0 e e 20
4 Perforated Graphene 67.2mFcecm? e e 21
5 3D flexible O/N Co-doped 375 uFcm2atl A g- 8 WhL! 8.6 kW L-1 22
graphene 1
6 Triazatruxene 160 mF cm2? - e 23
7 Graphene 376 F cm 13.1 WhL'! 59kW L-1 24
8 Microporous 293mFem? 0 e e 25
carbon from Pistachio
nutshell
9 Graphene, conducting 523Fcm3at0.2 A 113WhL'! 149 kW L! 26
polymer, and carbon g’!
nanotube
10 Graphene/Porous Carbon 44mFem? e e 27
11 Biochar I.I9SF e e 28
carbon cm?
12 Graphene 510 mF 1180 WhL!T e 29
oxide/polypyrrole/cellulose  c¢cm2at 0.1 mA cm™
hybrid
13 Polypyrrole (PPy) nanofibers 048 mFcem? - e 30
14 Fe,03-RGO 11.19 mF cm? 140 W h L-! 12000 kW 31
L1
15 MnO@C composite 716 mF cm?at4 mA - e 32
cm?
16 Carbon/ TiO; micro 273mFcemtat0.05 - e 33
mA cm?
17 Nanostructured 269.2 mF cm™2 at 2 0.082 mW h 10.1 mW 34
copper oxide-painted mA cm? cm? cm?
conductive woven textile
18 Bi203-decorated electrospun 530 mF cm-2 at 95 mW h cm? 11.2 mW 35
carbon nanofibers 1 mA cm-2 cm2
19 carbon fiber bundle@CNT- - 840 WhL! 19.1 kWL 36
NiCo(OH)x
20  Porous carbon nanosheets 136 mF cm2?at0.5 - e 37
mA cm?
21 Nitrogen-doping in carbon 391 mF cm?at4 mA - = - 38

cloth

cm-2
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22 WOs/stainless steel 105mFem?at5mV. —— e 39

electrode S-
23 Present work 468 mF cm™ at 2.8 0.16 mW hcm™ 22 mW cmr
mA cm-2 2/594 WhL! 2/79kW h

L-l

Mass loading of >1 mg cm? is generally known as high mass loading for fabricating
supercapacitors devices with metal nano particles/ graphene-metal nano particle composites,
which provide high SC.!> Plenty of research articles described supercapacitor electrodes with

mass loading <1 mg cm? with high areal SC values.!"!3
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