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Figure S1 XRD pattern for reduced graphene oxide sample, showing a Bragg peak at ~26.77°. 

The low-intensity peak is found in the composite sample due to the extremely high-intensity 

peaks of the NiSb2O6 sample.
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Figure S2 XPS high-resolution spectra for (a) Ni 2p, (b) Sb 3d, (c) O 1s in case of bare 

NiSb2O6, (d) BET isotherm of bare NiSb2O6.
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Figure S3 Pore size distribution curve for bare NiSb2O6 and NiSb2O6-reduced graphene oxide 

composite.
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Figure S4 (a) The EDS spectrum NiSb2O6, (b) FE-SEM micrograph for elemental mapping of 

NiSb2O6, (c) oxygen, (d) nickel, (e) antimony.
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Figure S5 (a) FE-SEM micrograph for elemental mapping of NiSb2O6, (b) oxygen, (c) carbon, 

(d) nickel, and (e) antimony, (f) The EDX spectrum NiSb2O6-reduced graphene oxide 

composite.
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Figure S6 HR-TEM micrographs of NiSb2O6 different magnifications (a) 200 nm, (b) 100 nm, 

(c) 50 nm, (d) 20 nm (e)10 nm (d) SAED pattern of NiSb2O6 
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Figure S7 Electrochemical analysis of NiSb2O6 electrode. (a) CV plots of NiSb2O6 electrode 

at various scan rates 5 – 100 mV s-1, (b) effect of scan rates on specific capacitances of NiSb2O6 

electrode, (c) CD plots of NiSb2O6 electrode at various applied currents and (d) effect of various 

current values on specific capacitances of NiSb2O6 electrode. 
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Figure S8 The specific capacity vs. applied current plot for (a) NiSb2O6-rGO composite 

electrode and (b) bare NiSb2O6 electrode.
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Figure S9 (a) Nyquist plots comparison for NiSb2O6 and NiSb2O6–reduced graphene oxide 

composite electrode, with inset shows the enlarged portion of Nyquist plots NiSb2O6 and 

NiSb2O6–reduced graphene oxide composite electrode, (b) cyclic stability of NiSb2O6–reduced 

graphene oxide composite electrode over 2000 cycles.
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Figure S10 Trasatti plots NiSb2O6 and NiSb2O6–reduced graphene oxide composite electrode. 

The relationship between 1 / Csp and v1/2 is examined for two types of electrodes: (a) bare 

NiSb2O6 electrode and (b) NiSb2O6–reduced graphene oxide composite electrode. The 

relationship between Csp and v -1/2 is examined for two different electrodes: (c) bare NiSb2O6 

electrode and (d) NiSb2O6–reduced graphene oxide composite electrode. These electrodes are 

tested in Na2SO4 electrolyte. (e) The study investigates the contribution of EDLC and 

pseudocapacitance in the NiSb2O6 electrode and the NiSb2O6-reduced graphene oxide 

composite electrode.
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Figure S11 Differentiating the device's nature can be determined by calculating the b parameter 

using the power law equation. This parameter represents the slope of the linear relationship 

between the ln of the current and the ln of the scan rate for (a) NiSb2O6 and (b) NiSb2O6–

reduced graphene oxide composite electrode.

Three-electrode measurement results for NiSb2O6-rGO composite electrodes with 90:10 

and 85:15 ratios;

Figure S12(a) shows the cyclic voltammetry curve for the NiSb2O6-rGO (90:10) at the 

different scan rates varying from 5 mV/s to 100 mV/s. Figure S12(b) represents the plot for 

the effect of specific capacitance on scan rates. The maximum specific capacitance of about 

357.64 F/g is obtained at a scan rate of 5 mV/s. Figure S12(c) shows the charge-discharge 

profile for the NiSb2O6-rGO (90:10) at different applied current values (from 1 mA to 5 mA). 

A maximum specific capacitance of about 1088.6 F/g at the current density of 1 A/g is obtained 

for the NiSb2O6-rGO (90:10) electrode as shown in Figure S12(d).
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Figure S12 Electrochemical analysis of prepared NiSb2O6-rGO (90:10) composite (a) cyclic 

voltammetric curve for different scan rates (from 100 mV/s to 5 mV/s), (b) specific capacitance 

vs. scan rate curve calculated from CV profile, (c) charge-discharge curve at different applied 

currents (from 1 mA to 5 mA), and (d) specific capacitance vs. applied current curve calculated 

from CD profile.

Figure S13(a) shows the cyclic voltammetry curve for the NiSb2O6-rGO (85:15) at the 

different scan rates varying from 5 mV/s to 100 mV/s. Figure S13(b) represents the plot for 

the effect of specific capacitance on scan rates. The maximum specific capacitance of around 

95 F/g is obtained at a scan rate of 5 mV/s. Figure S13(c) shows the charge-discharge profile 

for the NiSb2O6-rGO (85:15) at different applied current values (from 1 mA to 5 mA). A 

maximum specific capacitance of around 250 F/g at the current density of 1 A/g is obtained for 

the NiSb2O6-rGO (85:15) electrode as shown in Figure S13(d).
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Figure S13. Electrochemical analysis of prepared NiSb2O6-rGO (85:15) composite (a) cyclic 

voltammetric curve for different scan rates (from 100 mV/s to 5 mV/s), (b) specific capacitance 

vs. scan rate curve calculated from CV profile, (c) charge-discharge curve at different applied 

currents (from 1 mA to 5 mA), and (d) specific capacitance vs. applied current curve calculated 

from CD profile.
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Figure S14 Nyquist plot, showing the impedance characteristic of the NiSb2O6–reduced 

graphene oxide composite symmetric cell device, with an expanded view shown in the inset. 
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Figure S15 Nyquist plots comparison for NiSb2O6–reduced graphene oxide composite 

symmetric cell device, taken during the initial phase and following the cyclic stability test.
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Figure S16 The first six and final six cycles of NiSb2O6–reduced graphene oxide composite 

symmetric cell device, obtained from the cyclic stability test.
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Table S1: Review of the supercapacitive performances of the NiSb2O6–reduced graphene 

oxide composite electrode and other released research for supercapacitor electrodes, as 

evaluated utilizing the three-electrode system.

Sr no. Material name Preparation 

Methods

Specific 

capacitance (F/g)

References

1. RuSbO-G Microwave-

assisted method

236 [1]

2. Cu3SbS4 Facial one-pot 

hydrothermal

41.785 [2]

3. Fe3O4-graphene Hydrothermal 81 [3]

4. ZnO-graphene Sol-gel 95 [4]

5. ZnO-graphene Microwave 

technique

109 [5]

6. CuO Wet Chemical 

method

88.5 [6]

7. FeMoS2-graphene Hydrothermal 135 [7]

8. ZnSb2O6 Precipitation 

method

140.8 [8]

9. RGOSb Modifies 

Staudenmaier 

method

289 [9]

10. NiO-rGO Hydrothermal 171.3 [10]

11. NiO Hydrothermal 137.7 [11]

12. Sb-SnO2 Facile co-

precipitation 

158.2 [12]

13. NiSb2O6-rGO Solid-State 952.38 This Work
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