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Figure S1. (NiCo)9S8/C-600 sphere (a) elemental mapping of Ni, Co S and C, (b) EDS. 

Spectrum. respectively.

Figure S2. SEM images of (NiCo)9S8/GC-400: (a) Low magnification; (b) High magnification.



Figure S3. SEM images of (NiCo)9S8/GC-800: (a) Low magnification; (b) High magnification.



Figure S4. XPS spectra of the as-obtained (NiCo)9S8/GC-400 spheres: (a) Ni 2p; (b) Co 2p; 
(c) S 2p and (d) C 1s.



Figure S5. XPS spectra of the as-obtained (NiCo)9S8/GC-800 spheres: (a) Ni 2p; (b) Co 2p; 
(c) S 2p and (d) C 1s.



Figure S6. BET measurements: Nitrogen adsorption/desorption isotherms and the pore-

size distribution. a-b) (NiCo)9S8/GC-400; c-d) (NiCo)9S8/GC-600; e-f) (NiCo)9S8/GC-

800.



Figure S7. The electrochemical performance of the (NiCo)9S8/GC-400 spheres: (a) The 

CV curves; (b) The discharge curves.



Figure S8. The electrochemical performance of the (NiCo)9S8/GC-800 spheres: (a) The 

CV curves; (b) The discharge curves.



Figure S9. The cycling performance of the yolk-shelled (NiCo)9S8/GC-600 sphere.



Figure S10. CV curves of AC and yolk-shelled (NiCo)9S8/GC-600 sphere at the scan rate of 5 
mV s−1.



Figure S11. The electrochemical performance of AC: (a) The CV curves; (b) The 

GCD curves; (c) Rate performance; (d) EIS curves.



Table S1. Comparison of electrochemical performance between various hybrid pseudocapacitive electrodes and our work.

Electrode composition Electrolyt

e
Specific capacitance

Counter electrode Cyclic stability Ref.

(NiCo)9S8 2M KOH 1434.4 F g-1 at 1 A g-1/ Hg/HgO electrode 83.1 % after 5000 cycles This work

NiCo2S4 Nanoflakes[1]  2M KOH 908.1 F g-1 at 1 A g-1 saturated calomel electrode 87.7 % after 2000 cycles S1

Porous NiCo2S4[2]  6M KOH 1268 F g-1 at 1 A g-1 Ag/AgCl electrode 82 % after 10000 cycles S2

NiCo2S4 Nanosheets[3]  1M KOH 1394.5 F g-1 at 1 A g-1 Ag/AgCl electrode 124 % after 10000 cycles S3

NiCo2S4 nanoparticles[4]  6M KOH 1090 F g-1 at 2 A g-1 Hg/HgO electrode 80.1 % after 3000 cycles S4

NiCo2S4 nanorod[5]  1M KOH 1130 F g-1 at 0.4 A g-1 Hg/HgO electrode 80 % after 1000 cycles S5

NiCo2S4 nanotubes[6]  1M KOH 1240 F g-1 at 1 A g-1 Hg/HgO electrode 80 % after 5000 cycles S6

Co9S8/S-rGO[7]  6M KOH 708.3 F g−1 at 1 A g−1 Hg/HgO electrode 71.2 % after 2000 cycles S7

Co9S8/GO[8]  6M KOH   540 C g−1 at 4 A g−1 Hg/HgO electrode 93.9 % after 1000 cycles S8

CoNi2S4/Co9S8[9]  3M KOH 1183.3 F g−1 at 2 A g−1 Ag/AgCl electrode 98.1 % after 1000 cycles S9



Co9S8[10]  1M KOH 514 F g-1 at 1 A g-1 Ag/AgCl electrode 88 % after 1000 cycles S10
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