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Figure S1 SEM images of (a, b) NiMoO4-350; (c, d) NiMoO4-550; (e, f) NiMoO4-650 before and 

after CV etching. 
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Figure S2 EDS spectrum of NiMoO4•xH2O (a) before CV; (b) after CV. 

 

Element Wt% At%

O 7.39 25.00

Ni 63.70 58.70

Mo 28.91 16.30

Total 100.00 100.00

Element Wt% At%

O 13.49 41.43

Ni 43.85 36.71

Mo 42.67 21.86

Total 100.00 100.00

(b)(a)

Element Wt% At%

O 27.01 58.02

Ni 69.71 40.81

Mo 3.28 1.17

Total 100.00 100.00

Element Wt% At%

O 4.97 17.2

Ni 76.33 72.0

Mo 18.7 10.8

Total 100.00 100.00

(d)(c)

 
Figure S3 EDS spectrum of (a, b) NiMoO4-550 before CV and after CV. (c, d) NiMoO4•xH2O and 

NiMoO4-550 after long-time duration test at a current density of 100 mA cm-2. 



 
Figure S4 EDS spectrum of NiMoO4-350 and NiMoO4-650 before CV and after CV. 

 

 
Figure S5 XRD patterns of (a)NiMoO4•xH2O, NiMoO4-350, NiMoO4-550 and NiMoO4-650;(b) 

NiMoO4•xH2O-CP and NiMoO4-550-CP. 

 



 

Figure S6 Raman spectrum of NiMoO4-550 

 

 

Figure S7 Evolutive CV curves of (a)NiMoO4•x H2O, (b) NiMoO4-550, (c) NiMoO4-350, (d) 

NiMoO4-650. 

 



 

Figure S8 LSV curves of samples after different heat treatments. 

 

 

Figure S9 CV curves of NiMoO4•xH2O-CV (a)  and NiMoO4-550-CV (b) at the potential of 

0.8-0.9 V vs. RHE (for Cdl in Figure 3e); (c) CV curves of NiMoO4-550-CV at the potential of 

0.9-1.7 V vs. RHE (for the surface coverage of electroactive species (Γ∗) in Figure 4f). 

 

 
Figure S10 Long-time duration test of (a) NiMoO4•xH2O and (b) NiMoO4-550 at a current density 

of 100 mA cm-2 



 
Figure S11 SEM images of (a) NiMoO4•xH2O and (b) NiMoO4-550 after long-time duration test 

at a current density of 100 mA cm-2. 

 

 
Figure S12 (a, b) TEM images of NiMoO4·xH2O. 

 

Table S13 The overpotential and Tafel slope in different references 

 Overpotential/mV Tafel/mV dec-1  

N-NiMoO4/Ni/CNTs  330 89.5 [1] 

NiMoO4@Co3O4  120 58 [2] 

NiMoO4-NRs@RGO 185 54 [3] 

NiMoO4 nanorods 340   45.6 [4] 

NiMoO4−x/MoO2 233 69 [5] 

Fe-CQDs/NiMoO4/NF 336 71.8 [6] 

FeOOH-decorated NiMoO4  208 60.1 [7] 

NiMoO4  239 71.8 [8] 

NMO-30M 260 85.7 [9] 

G@MoNi4-NiMoO4/NF 206 42 [10] 

N-NiMoO4/NiO2  185.6 91.4 [11] 

Fe-NiMoO4-clusters/NF  170 54.6 [12] 

NiMoO4-ZIF 235 68.8 [13] 



 

 

 

Figure S14 (a) CV curves at different temperatures of NiMoO4-550-CV; The logarithm of the 

catalytic current density plotted against 1000 times the reciprocal of the temperature (in Kelvin) to 

extract the apparent activation energy (Eapp) and the pre-exponential factor (Aapp) of the OER on 

(b) NiMoO4•xH2O-CV and (c) NiMoO4-550 catalysts at fixed overpotentials using the Arrhenius 

plots. The extracted Eapp values and the pre-exponential factors (Aapp) are shown in Figure 5d, 

respectively. 

 

 

Figure S15 (a) CV curves NiMoO4-550-CV under different pHs; (b) CV curves of NiMoO4•x 

H2O-CV and NiMoO4-550-CV in 1M TMAOH. 

 



 

Figure S16 Tafel slope of NiMoO4-550-CV and NiMoO4-xH2O-CV without iR compensation for 

the OER determined with steady-state measurements. 
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