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Figure S1. SEM images of precursors: (a) Ni/Co=1/0, (b) Ni/Co=4/1, (c) Ni/Co=3/1, 

(d) Ni/Co=1/1, (e) Ni/Co=1/3, (f) Ni/Co=1/4, and (g) Ni/Co=0/1



Figure S2. EDS spectra of samples: (a) Ni0.2Co0.8S2, (b) Ni0.25Co0.75S2, (c) 

Ni0.5Co0.5S2, (d) Ni0.75Co0.25S2 and (e)Ni0.8Co0.2S2.

 



Figure S3. Elemental mapping of the Ni0.75Co0.25S2.

Figure S4. TEM images (a and b) and HRTEM image (c) of the NiS2, and the inset is 

FFT (fast-Fourier transform) image obtained from the yellow square region.



Figure S5. A photograph of a red LED lighted up by two supercapacitors in series

III. Tables

Table S1. The full width at half maximum (FWHM) of Ni 2p XPS of NiS2 and 

Ni0.75Co0.25S2.

Sample Position (eV) FWHM (eV) Position (eV) FWHM (eV)
NiS2 853.8 1.77 871.2 2.52

Ni0.75Co0.25S2 853.9 2.21 871.6 3.44



Table S2. Performance comparison of the nickel sulfide-based electrode materials in 

three-electrode configuration with previously published results1-30

Ref. Electrode
materials Maximum capacitance Cycle 

number
Capacitance retention 

ratio
1 Ni3S4 1213 F g-1 at 2 A g-1 2000 60 % at 2 A g-1

2 NiS 1636.4 F g-1 at 2 A g-1 1000 102.8 % at 50 mv s-1

3 NiS/rGO 905.2 F g-1 at 0.5 A g-1 2000 88.3 % at 4 A g-1

4 Ni3S2/carbon fiber 957 F g-1 at 1 A g-1 1000 83.5 % at 4 A g-1

5 NiS 857.76 F g-1 at 2 A g-1 1000 41 % at 2 A g-1

6 NiS2 695 F g-1 at 1.25 A g-1 3000 93.4 % at 1.25 A g-1

7 Graphene/NiS2 
composite 478.1 F g-1 at 0.5 A g-1 2000 89.3 % at 5 A g-1

8 α-NiS 717.3 F g-1 at 0.6 A g-1 1000 98.5 % at 20 A g-1

9 NiS2 1020.2 F g-1 at 1 A g-1 1000 93.4 % at 2 A g-1

10 NiS2/NiO 2251 F g-1 at 1 A g-1 2000 78 % at 5 A g-1

11 NiS-NiS2/rGO 1169 F g-1 at 5 A g-1 3000 41.4 % at 10 A g-1

12 NiS2/ZnS 1198 F g-1 at 1 A g-1 1000 87 % at 5 A g-1

13 Ni3S2-NiS 1077.3 F g-1 at 5 A g-1 10000 76.3 % at 20 A g-1

14 NiS 1122.7 F g-1 at 1 A g-1 1000 97.8 % at 10 A g-1

15 NiS2 1643 F g-1 at 1 A g-1 1000 27.9 % at 1 A g-1

16 NiS 1315.4 F g-1at 1 A g-1 5000 84.2 % at 10 A g-1

17 NixSy@CoS 2291 F g-1at 2 A g-1 2000 37.6 % at 20 A g-1

18 Co9S8/RGO/ 
Ni3S2 on Ni foam

13.53 F cm-2 at 20 mA 
cm-2 1000 91.7% at 80 mA cm-2

19 Nickel 
sulfides/MoS2

757 F g-1 at 0.5 A g-1 2000 100 % at 5 A g-1

20 β-NiS 697.3 C g-1 at 2 A g-1 2500 80 % at 10 A g-1

21 Ni@rGO Ni3S2 987.8 F g-1 at 1 A g-1 3000 97.9 % at 12 A g-1

22 NiS 1897 F g-1 at 1 A g-1

23 NiS 718 F g-1 at 2 A g-1 3000 82.6 % at 2 A g-1

24 NiS/Ni Foam 2.64 F cm-2 at 2.5 mA 
cm-2 2000 90 % at 2.5 mA cm-2

25 α-NiS 1092 F g-1 at 1 A g-1 2000 100 % at 5 A g-1

26 Ni3S2@β-NiS 1158 F g-1 at 2 A g-1 2000 97.4 % at 15 A g-1

27 NiS/CoO 1054 F g-1 at 6A g-1 3000 91.7 % at 10 A g-1

28 Co1.5Ni1.5S4 1370.7 F g-1 at 0.5 A g-1 2000 88.8 % at 0.5 A g-1

29 NixCo3xS4 1418 F g-1 at 5 A g-1 / /

30 Ni0.31Co0.69S2 
/graphene 1166 F g-1 at 1 A g-1 1000 74.5 % at 5 A g-1

1000 81.8 % at 10 A g-1

2000 75.6 % at 10 A g-1This 
work Ni0.75Co0.25S2

238.0 mAh g-1 

(equivalent to 2142.0 F 

3000 75.3 % at 10 A g-1



g-1) at 2 A g-1

As seen in the Table S2, the capacity values of Ni0.75Co0.25S2 is somewhat inferior 

to that of NixSy@CoS [17], but the capacity retention ratio is significantly higher than 

that of it.
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