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Fig. S1. Raman spectrum of Co-MoS2/NiS2/CP. 



Fig. S2. XRD patterns of Co-MoS2/NiS2/CP and NiS2/MoS2/CP. 

Fig. S3. XRD patterns of NiS2/CP sample. 



Fig. S4. The lattice distances of MoS2 in HRTEM image, d=0.62nm. 

Fig. S5. The lattice distances of NiS2 in HRTEM image, d=0.28nm. 



Fig. S6. EDS spectra of Co-MoS2/NiS2/CP sample. 

Fig. S7. XPS spectra of Co-MoS2/NiS2/CP and NiS2/MoS2/CP catalyst. 



Fig. S8. LSV curve of pure MoS2 in 1.0 M KOH for HER. 

Fig. S9. The cyclic voltammetry (CV) curves of (a) Co-MoS2/NiS2/CP, (b) 

NiS2/MoS2/CP and (c) NiS2/CP at various scan rates for the calculation of 

electrochemical double-layer capacitances.  



Fig. S10. TOF values of Co-MoS2/NiS2/CP, MoS2/NiS2/CP and NiS2/CP for 

HER. 

Fig. S11. (a) XRD, (b) Raman, and (c) Mo 3d, (d) Ni 2p, (e) S 2p, (f) Co 2p XPS 

spectra of Co-MoS2/NiS2/CP after 24h HER test. 



Fig. S12. TOF values of Co-MoS2/NiS2/CP, MoS2/NiS2/CP and NiS2/CP for 

OER. 

Fig. S13. (a) XRD, (b) Raman, and (c) Ni 2p, (d) Co 2p, (e) Mo 3d, (f) S 2p, (g) O 1s 

XPS spectra of Co-MoS2/NiS2/CP after 24h OER test. 



Table S1. The HER performance of Co-MoS2/NiS2/CP compared with other catalysts 

Catalysts Electrolyte ηj=10 mA cm
-2(mV) TOF (H2 S-1) Ref 

Co-MoS2/NiS2/CP 1.0M KOH 109 
This
work 

MoS2/NiS2/CP 1.0M KOH 129 
This
work 

NiS2/CP 1.0M KOH 311 
This
work 

Co-Ni3N 1.0 M KOH 194 1 

NiCoN/C 1.0 M KOH 103 2 

Co-NiS2 NSs 1.0 M KOH 80 3 

Co1/PCN 0.5 M H2SO4 151 4 

CoNx/C 0.5 M H2SO4 133 

1.47 H2 s-1 at 
350 mV 

0.91 H2 s-1 at 
350 mV 

0.62 H2 s-1 at 
350 mV 0.146 
H2 s-1 at 290 
mV 0.093 H2 
s-1 at 200 mV 
0.55 H2 s-1 at 

100 mV 
5.89 H2 s-1 at 

100 mV 
6.5 H2 s-1 at 

200 mV 
5 

Calculated on the basis of the assumption of 100% participation of all Ni active site 
in the HER. 

Table S2. The OER performance of Co-MoS2/NiS2/CP compared with other catalysts 

Catalysts Electrolyte ηj=10 mA cm
-2(mV) TOF (O2 S-1) Ref 

Co-MoS2/NiS2/CP 1.0M KOH 323 
This
work 

1.0M KOH 351 
This
work 

1.0M KOH 397 
This
work 

1.0 M KOH 331 6 

1.0 M KOH 444 6 

1.0 M KOH 242 7 

MoS2/NiS2/CP 

NiS2/CP 

α-Ni(OH)2 hollow 
spheres 

β-Ni(OH)2 
hexagonal NPs 

Fe,Ni-CoS2 

β-Ni(OH)2 
nanoburls 

1.0 M KOH 300 

0.159 O2 s-1 at 
350 mVa 0.092 
O2 s-1 at 350 

mVa 0.071 O2 s-1 
at 350 mVa 

0.036 O2 s-1 at 
350 mVa 0.003 
O2 s-1 at 350 

mVa 0.14 O2 s-1 
at 300 mVb 

4.71 O2 s-1 at 
1.45 Vb

8 



NiFe-LDH-V 1.0 M KOH - 
0.165 O2 s

-1
 at 

1.50 V
b 9 

a
 Calculated on the basis of the assumption of 100% participation of all Ni active 

site in the OER. 
b
 Calculated using the ORR current from the RRDE experiment.
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