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Experimental

Materials: 

Commercial nickel foam (NF, thickness: 1.7 mm, pore diameter distribution: 0.2–0.5 mm), 

hydrochloric acid (HCl,35–38%), cobalt chloride hexahydrate (CoCl2·6H2O), nickel chloride 

hexahydrate (NiCl2·6H2O), urea (CO(NH2)2), sodium sulfide (Na2S·9H2O), Lithium chloride 

(LiCl) and selenium dioxide (SeO2) were obtained from Sinopharm Chemical Reagent Co., Ltd. 

All chemicals in the experiments were of analytical grade and used as received without any further 

purification.

Characterization: 

We scrape the synthetic sample from the NF and use a magnet to suck up the nickel chips for all 

characterization. Crystal information of the sample was characterized by an X-ray diffractometer 

(XRD, Bruker D8 Advance) with Cu Ka radiation. The microstructure was characterized by 

scanning electron microscopy (SEM, Hitachi S-4800) and transmission electron microscopy 

(TEM, FEI TalosF200x). Elements analysis and valence states on the surface of products were 

characterized by X-ray Photoelectron Spectroscopy. The specific surface area was obtained by 

nitrogen adsorption-desorption with the Brunauer–Emmett–Teller (BET) model, and the pore size 
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distribution was achieved by the Barrette-Joynere-Halenda (BJH) model. The types and contents 

of its elements are analyzed using energy dispersive spectroscopy (EDS) attached to a TEM 

device.

Fig. S1 SEM of (a) NiSe2 and (b) Co0.85Se.

Fig. S2 XRD of (a) CoCH and (b) Ni3S2.



Fig. S3 EDS spectrum of (a) NiSe2@Co9S8 and (b) Co0.85Se@Co9S8.

Fig. S4 XPS survey spectrum of NiSe2@Co9S8, Co0.85Se@Co9S8 and Co9S8.



Fig. S5 Nitrogen adsorption-desorption isotherms of (a) NiSe2@Co9S8, (b) Co0.85Se@Co9S8 and (c) 

Co9S8; Pore diameter distribution of (d) NiSe2@Co9S8, (e) Co0.85Se@Co9S8 and (f) Co9S8. 

Fig. S6 CV curves of (a) NiSe2@Co9S8, (b) Co0.85Se@Co9S8, (c) Co9S8, (d) NiSe2, and (e) Co0.85Se 

at different scan rates.



Fig. S7 (a) CV curves of Ni3S2 NF at different scan rates from 5 to 50 mV s-1, (b) GCD curves of 

Ni3S2 NF at different current densities from 2 to 20 mA cm-2 and (c) areal capacity at different 

current densities of Ni3S2 NF.

Fig. S8 CP curves of (a) NiSe2@Co9S8, (b) Co0.85Se@Co9S8, (c) Co9S8, (d) NiSe2, and (e) Co0.85Se 

at different current densities.



Fig. S9 SEM images of (a) NiSe2@Co9S8, (b) Co0.85Se@Co9S8, (c) Co9S8, (d) NiSe2, and (e) 

Co0.85Se after 5000 cycles.

Fig. S10 CV curves of NiSe2@Co9S8 with the capacitive and diffusion-controlled fraction shown 

by the shaded region at (a) 1 mv·s-1, (b) 2 mv·s-1, (c) 4 mv·s-1 and (d) 5 mv·s-1.



Fig. S11 CV curves of Co0.85Se@Co9S8 with the capacitive and diffusion-controlled fraction 

shown by the shaded region at (a) 1 mv·s-1, (b) 2 mv·s-1, (c) 4 mv·s-1 and (d) 5 mv·s-1.

Fig. S12 (a) CV curves at different scan rates, (b) GCD curves at different current densities and (c) 

specific capacitance at different current densities of activated carbon.



Fig. S13 CV curves of AC and (a) NiSe2@Co9S8 and (b) Co0.85Se@Co9S8 at 10 mV s−1 and CV 

curves of (c) NiSe2@Co9S8//AC and (d) Co0.85Se@Co9S8//AC in different potential windows at a 

scan rate of 50 mV s−1.



Table S1 Performance comparison of supercapacitors.

Electrode materials Capacitance 
Current 
density Electrolyte Ref

CoSe2@ZnS 953.3 F g-1 1 A g-1 3 M KOH S1

Co0.85Se@CoNi2S4/GF 5.25 F cm−2  1 m A cm−2 2 M KOH S2

NiSe2@CNT 980.5 F g-1 1 A g-1 6 M KOH S3

Co9S8@MnO2 3.7 F cm−2 1 m A cm−2 1 M Na2SO4 S4

Co9S8@NiMn oxide 5.34 F cm−2 1 m A cm−2 1 M LiOH S5

NiSe/Ni(OH)2 2725.69 F g−1 5 m A cm−2 3 M KOH S6

NiSe nanoarrays 1.55 F cm−2 4 m A cm−2 1 M KOH S7

NiSe@NiCo(CO3)(OH)2 6.89 F cm−2 4 m A cm−2 1 M KOH S8

NiCo2Se4 6.21 F cm−2 1 m A cm−2 6 M KOH S9

Ni3S2@Co9S8 nanotubes 8.24 F cm−2 2 m A cm−2 6 M KOH S10

Co3O4/carbon foam 106 F g-1 0.1 V s−1 1 M NaOH S11

Pr6O11@Ni-Co oxides 1635 F g-1 0.5 m A cm−2 2 M KOH S12

NiSe2@Co9S8 12.54 F cm−2

Co0.85Se@Co9S8 9.61 F cm−2
2 m A cm−2 2 M KOH This work
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