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Figure S1. The survey spectrum of Co304/NiCo0,04 showing the atomic percentage of different

elements.
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Figure S2. The linear fitted plot of anodic peak current density vs sweep rate for

Co0304/NiCo0204 perforated nanosheets.
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Figure S3. The plot of specific capacitance vs applied current density of C0304/NiCo0204

perforated nanosheets.
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Figure S4. The plot of anodic peak current density at various potential sweep rates of

C0304/NiC0204 perforated nanosheets.
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Figure S5. Specific capacity values of Co304/NiCo0204 perforated nanosheets plotted against

different applied current densities.
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Figure S6. (A) shows the GCD profiles of N-rGO at various applied current densities of 2, 4,

6, 8 and 10 A g '; and (B) shows the corresponding C vs applied current density plot.

The GCD analyses of N-rGO was performed at various applied current densities of 2, 4, 6, 8,
and 10 A g! within a potential window of —1.1 to 0 V, and the corresponding GCD profiles
are presented in Figure S6A. The mass-specific (Cs) capacitance values of N-rGO are derived

XAt
using the expression: C, = ————, where i, 4z, m, and AV are the applied discharge current
mxAV
density (A g!), discharge time (s), mass of the active electrode material (g) and the applied
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potential window (V), respectively. The calculated mass-specific capacitance values are
plotted against the applied current density and presented in Figure 6SB. The N-rGO
demonstrates specific capacitance value of 276, 211, 168, 142, and 125 F g™! at applied current
densities of 2, 4, 6, 8, and 10 A g !, respectively. Additionally, the rate capacitance of N-rGO
at a maximum current density of 10 A g !is found to be ~45.45%. The good electrochemical
performance of N-rGO is attributed to (1) N doping, which increases the electronic conductivity
by generating surface defects and free charge-carrier and (ii) the residual oxygenic functional
groups on the surface of N-rGO, which increase the wettability and offer unimpeded diffusion

of electrolyte ions, even at high rate conditions.s!*s>
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Figure S7. CV profiles of Co0304/NiC0204|[N-rGO ASSASC device in different voltage

window, at an applied scan rate of 10 mV s
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Table S1. The comparison of the capacitance and cyclic stability data of Co304/NiCo0204||N-

rGO ASSASC device with other Co304 and NiCo020s4 based asymmetric supercapacitor

devices.
Sl. No. | ASC device Capacitance Cyclic stability Reference
1. a-Co(OH)»/Co304||Activated 62(Fglhat05A¢g! 104%at1 A g! [s6]
Carbon (2000 cycles)
2. C0304@MnO,||Microwave 498 FghatlAg! 81.1%at3 Ag' | [s7]
exfoliated graphite oxide activated (10000 cycles)
graphene
3. NaCoPOs—Co030s||Graphene 28.6 (mF cm?) at 0.1 94.5% at 1 mA [s8]
mA cm™? cm? (5000
cycles)
4. NiCo,04/Carbon cloth||3D Porous 7132 (Fg)at5mA 96.8% at 100 mA | [s9]
graphene paper cm? cm 2 (5000
cycles)
5. NiC0,04/NiO||Fe,03 79(Fghatl mAcm? | 97%at 5 mA cm™ | [s10]
2 (5000 cycles)
6. Ni wire/Co3z04@MnO;||Carbon 13.9 (mF cm™) at 0.1 82% at 0.6 mA [s11]
fibers/Graphene mA cm™ cm™ (1000
cycles)
7. C0304/Co(OH),||Activated carbon 210 (mF cm?) at 0.3 mA | 97.4% at 0.5 mA | [s12]
cm™ cm™ (5000
cycles)
8. NiCo,04||Activated carbon 68.7(FghHatlAg! 87.8%at5Ag! | [s13]
(2000 cycles)
9. NiCo0,04@Ni wire|[Fes04@Ni wire | 81.6 (Fg')at1 A g’ 94.8% at5 Ag!' | [s14]
(20000 cycles)
10. MoS2/NiCo,04||Activated carbon 51.7(Fghatl5Ag!' |982%at6Ag! |[sl5]
(8000 cycles)
11. C03S4/NiCo,04||Activated carbon 39(Fghatl Ag! 84.7% (3000 [s16]
cycles)
12. Co0304@NiOl|Activated carbon 134 (mF cm™2) at 2 mA 73.5% at 10 mA [s17]
cm? cm 2 (10000
cycles)
13. Co304/Carbon 80(FghatlAg! 87%at5 A g [s18]
nanotubes||Fe;04/Carbon nanotubes (5000 cycles)
14. NiCo204||Activated carbon 69(FghatlAg! 90% at 0.25 A g | [s19]
(2000 cycles)
15. C0304/NiC0,04||N-doped reduced 83 (F g')) and 251 (mF 93.8% at 12 mA This work
graphene oxide cm™) at 5 mA cm™ cm™ (10000
cycles)




Table S2. The comparison of cyclic stability of Co304/NiC0204|[N-rGO ASSASC device with
other asymmetric supercapacitor devices based on N-rGO or its composite as the negative

electrode material.

SI. Positive electrode Material | Negative electrode Material | Cyclic stability of the | Reference
No. ASC device
1. a-MnS/N-rGO N-rGO 81.7% at5 A g! [s20]
(2000 cycles)
2. MnO, N-rGO 93.2%at5Ag! [s21]
(7500 cycles)
3. MnCo,04 N-rGO 852%at1 Ag! [s22]
(3000 cycles)
4. NiC02S:-3D Ni film@Ni N-rGO 92% at 3 mA cm™ [s23]
wire (1000 cycles)
5. Ni(OH)2/N-rGO N-rGO 84.6%at1 Ag'! [s24]
(5000 cycles)
6. NiCo,Ss-hallosyte N-rGO 83.2%at4 A g [s25]
(1700 cycles)
7. rGO/Ag/NisS; N-rGO 82.5%at4 A g! [s26]
(8000 cycles)
8. Ni/Ni(OH), N-rGO/FeOx 91% at9 A g! [s27]
(10000 cycles)
9. rGO-CNT-Co3S4 N-rGO 90% at5 A g! [s28]
(3000 cycles)
10. N-doped rGO@ Bi,03 N-rGO@CoNi,S4 85%at 10 A g! [s29]
(10000 cycles)
11. NiCo LDH@N-doped N-rGO 82% at2 A g! [s30]
graphene (2000 cycles)
12. C0304/NiC0,04 N-rGO 93.8% at 12 mA cm? | This work
(10000 cycles)
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