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Table S1 
Chemical compositions (EDS) and the samples.

Sample Ni, at% Cu, at% Mo, at% 

 I 55 45 -

II 52 43 5

III 52 41 7

Fig. S1 (a) SEM image and (b-d) corresponding elemental mapping images of Ni, Cu, 
and Mo.

Fig. S2 XPS spectra of (a) survey, (b) Ni 2p, (c) Mo 3d, and (d) Cu 2p of sample I.



Fig. S3 XPS spectra of (a) survey, (b) Ni 2p, (c) Mo 3d, and (d) Cu 2p of sample III.

Table S2
The binding energy values of Ni0 2p3/2, Cu0 2p3/2, and Mo0 3d5/2 of three samples.

Sample Ni0 2p3/2 Cu0 2p3/2 Mo0 3d5/2  

 I 852.3 932.2 -

II 852.6 932.4 227.6

III 852.5 932.5 227.7
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Fig.S4 LSV curves before IR compensation of the sample I, II and III.

Fig. S5 EIS measurements for the samples, the inset is the equivalent circuit mode.



Fig. S6 CV-scan curves of (a) sample I, (b) sample II, and (c) sample III in 1M KOH; 
(d) Cdl measurements for the samples.

Fig. S7 The N2 adsorption/desorption isotherm curves of (a) sample I, (b) sample II, and (c) 
sample III.



Table S3

Comparison of the HER performance of NiMoCu and other some catalysts.

Catalysts

Overpotential 

(mV) at j =10 

mA cm−2
 

Tafel slope 

(mV/dec)
References

Ni-Mo-Cu 70 53 this work

3DOM-Ni2P/FexP 106 81 [1]

Ni(OH)2/NiMoS 180 81 [2]

NiCoP/NPC 128 70 [3]

NiCu 76 72 [4]

CoP 101 45.1 [5]

H-B/Ru-Fe 110 76.1 [6]

CoP/N-doped carban 167 57 [7]

NiCoP@SSM 138 74 [8]



Fig. S8 (a) SEM images of sample IV. (b) LSV curves, (c) Tafel plots, (d) EIS 
measures, (e) Cdl of sample II and sample IV.
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Fig. S9 XRD pattern of sample II after stability test.

Table S4 
Chemical compositions (EDS) and sample II after stability test.

Sample Ni, at% Cu, at% Mo, at% 

II 51 44 5

Fig. S10 (a) The optimized structure of sample I (NiCu), and the H2O molecule 
adsorbed on different sites of (b) Ni and (c) Cu. The values of adsorption energy of H2O 
molecule on Ni site and Cu site are -0.54 eV and -0.45 eV.



Fig. S11 (a) The optimized structure of sample II (NiMoCu), and the H2O molecule 
adsorbed on different sites of (b) Ni, (c) Cu, and (d) Mo. The values of adsorption 
energy of H2O molecule on Ni site, Cu site, and Mo site are -0.35 eV, -0.44 eV, and -
1.01 eV. 

Fig. S12 Different stages of catalytic pathways of Sample I for HER.
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