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Fig. S1. T-I curves of plate Ni cathode in 1.0 mol L' NaOH solution at 80°C (a) Powered by square

wave voltage. (b) Step wave. (c) Triangle wave. (d) The relationship between the current density

change rate and time.
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Fig. S2. LSV curves of the Ni cathode with fluctuation power. (a) Square wave. (b) Step wave. (c)

Triangle wave. (d) Hold.
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Fig. S3. Linear regression fitting was conducted to determine the Cq. (a) Square wave. (b) Step

wave. (c) Triangle wave. (d) Hold.
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Fig. S4. The Tafel slope value at the pristine state, optimal performance and at the end of the test.
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(a) Square wave. (b) Step wave. (¢) Triangle wave. (d) Hold.
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Fig. S5. Nyquist plots for EIS. (a) Square wave. (b) Step wave. (¢) Triangle wave. (d) Hold.

(e) Equivalent electrical circuit diagramt.

Table S1. The variations of solution resistance (Rs), charge transfer resistance (R¢) and R;.

Time/h Ry/Q Rct/Q2 R1/Q

0 1.247 28.40 --
Square wave 12 1.267 6.30 0.85
54 1.278 9.57 2.45

0 1.270 26.47 --
Step wave 30 1.267 5.91 0.32
54 1.277 6.33 1.51

0 1.270 28.63 --
Triangle wave 42 1.273 5.54 0.37
54 1.267 8.87 1.28

0 1.263 26.39 --

hold 54 1.297 6.90 -
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Fig. S6. SEM and AFM images of plate Ni cathode. (a) Pristine. (b) Optimal performance with step

wave voltage. (c) End of test with step wave voltage. (d) Optimal performance with triangle wave

voltage. (¢) End of test with triangle wave voltage.
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Fig. S7. XPS surface chemical analyses of plate Ni cathode. (a) Optimal performance. (b) End of

the test.
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Fig. S8. T-I curves of FeNiMo-LDH@NiMo/SS for square wave test in 1.0 mol L' NaOH solution

at 80°C. (a) -1.275~0 V. (b) -1.358~0 V. (c) -1.592~0 V.
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Fig. S9. LSV curves of FeNiMo-LDH@NiMo/SS. (a) -1.275~0 V in square wave. (b) -1.275 V in

holding voltage. (c) -1.358~0 V in square wave. (d) -1.358 V in holding voltage. (¢) -1.592~0 V in

square wave. (f) -1.592 V in holding voltage.



500
a b
@ ) o ) "

q.E 4004

S 20 s

E E

~ = 300 292

:? 40 g 245
z

S 0 <

g 2

£ ] 3

= -80 -

© ,("F £ —=— NiMo/SS

_}‘ ?5 4 —*— FeNiMo-LDH@Ni/SS
-100 : : . i
-0.8 -0.6 -0.4 -0.2 Ni/SS NiMo/SS  FeNiMo-LDH@Ni/SS
Potential (V vs.RHE)

Fig. S10. Electrocatalytic HER performance of three catalytic electrodes. (a) LSV curves. (b) The

overpotential at 10 mA cm™.

Fig.S12. SEM images of pristine FeNiMo-LDH@NiMo/SS. (a) 20 um. (b) 2 um.(c) EDS images

of Fe, Ni and Mo.



Fig.S13. EDS images of FeNiMo-LDH@NiMo/SS. (a) -1.275~0 V in square wave. (b) -1.358~0 V

in square wave. (¢) -1.592~0 V in square wave. (d) -1.275 V in holding voltage. (¢) -1.358 V in

holding voltage. (f) -1.592 V in holding voltage.
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Fig. S14. XPS surface chemical analyses of pristine FeNiMo-LDH@NiMo/SS. (a) Wide-scan XPS

spectra. (b) Fe 2p . (¢) Ni 2p. (d) Mo 3d.
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Fig. 15. XPS surface chemical analyses of FeNiMo-LDH@NiMo/SS. (a) Fe 2p in square wave. (b)

Fe 2p in holding voltage. (c) Ni 2p in square wave. (d) Ni 2p in holding voltage. (¢) Mo 3d in square

wave. (f) Mo 3d in holding voltage.



