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Supporting Figures

Figure S1. The SEM images of NiCo2O4 nanosheet arrays on the Ni foam.

Figure S2. The SEM images of the NiCo2O4@NiMoO4 on the Ni foam. 



Figure S3. The LSV polarization curves with 90% iR compensation of the H2-NiCo2O4@NiMoO4 
nanosheets calcined at different reduction temperatures under H2/Ar atmosphere in 1.0 M KOH 
solution.

Figure S4. The LSV polarization curves with 90% iR compensation of the H2-NiCo2O4@NiMoO4 
nanosheets calcined at 350 ℃ for different reduction times under H2/Ar atmosphere in 1.0 M KOH 
solution.



Figure S5. The SEM images of H2-NiMoO4 nanosheet arrays on the Ni foam.

Figure S6. (a) The HRTEM image of the H2-NiMoO4 nanosheet arrays; (b) the enlarge picture of 
(a).



Figure S7. Radially integrated intensity of the diffraction patterns for H2-NiMoO4.

Figure S8. The SEM images of H2-NiCo2O4 on Ni foam. 



Figure S9. (a) The TEM image of H2-NiCo2O4; (b-d) the enlarge pictures of (a).

Figure S10. The SEM images of the NiMoO4 nanosheet arrays on the Ni foam.



Figure S11. The HAADF-STEM image of H2-NiCo2O4@NiMoO4 and the corresponding energy-

dispersive X-ray spectroscopy (EDS) elemental dispersion mappings for Ni, Co and Mo. 

Figure S12. Radially integrated intensity of the diffraction patterns.



Figure S13. The polarization curves of H2-NiCo2O4@NiMoO4 (1 M KOH) for HER without and 

with 90% iR compensation, where the electrolyte resistance (R) is approximately 1.75 Ω.

Figure S14. The comparative overpotentials of reported electrocatalysts for HER at 1000 mA/cm2 
in 1 M KOH electrolyte.



Figure S15. (a-c) Cyclic voltammetry curves at various scan rates of H2-NiCo2O4@NiMoO4, H2-
NiMoO4 and H2-NiCo2O4 in 1.0 M KOH solution, respectively. 

Figure S16. The CV stability tests of H2-NiCo2O4@NiMoO4 initial and after 1000, 3000, 5000 

cycles in 1.0 M KOH solution. 



Figure S17. The polarization curves of H2-NiCo2O4@NiMoO4 (1 M KOH seawater) for HER 

without and with 90% iR compensation.

Figure S18. (a-c) Cyclic voltammetry curves of H2-NiCo2O4@NiMoO4, H2-@NiMoO4 and H2-

NiCo2O4 in 1.0 M KOH seawater, respectively. 



Figure S19. The CV stability tests of H2-NiCo2O4@NiMoO4 initial and after 1000, 3000, 5000 

cycles.



Table S1. The HER performance comparisons of the H2-NiCo2O4@NiMoO4 with reported 

electrocatalysts.

Electrocatalyst Electrolyte
Overpotential

at 1000 mA/cm2
Tafel slope Reference

MoNi@NF 1 M KOH 219 mV 94.5 mV/dec 1

MoS2/Mo2C 1 M KOH 220 mV 43 mV/dec 2

Co-P 1 M KOH 227 mV 42 mV/dec 3

NiCoP-120 1 M KOH 247 mV 88.9 mV/dec 4

F-Co2P/Fe2P/IF 1 M KOH 260.5 mV 115.01 mV/dec 5

Ni2(1-x) Mo2xP 1 M KOH 294 mV 46.4 mV/dec 6

Ni2P/NF 1 M KOH 306 mV 76 mV/dec 7

CuMo6S8/Cu 1 M KOH 320 mV 43 mV/dec 8

α-MoB2 1 M KOH 334 mV 74.2 mV/dec 9

A-NiCo LDH/NF 1 M KOH 381 mV 57 mV/dec 10

HC-MoS2/Mo2C 1 M KOH 412 mV 60 mV/dec 11

H2-NiCo2O4@NiMoO4 1 M KOH 216 mV 29 mV/dec This work
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