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1. Experimental Section

1.1 Material Characterizations

The fresh Ni mesh (NM) was purchased from Heibei Chaochuang Company.
Scanning electron microscopy (SEM, Hitachi S-4700) with an X-ray energy dispersive
spectrometer (EDS) was used to observe the microstructure and elemental distribution
of the sample. X-ray diffraction (XRD, X'Pert Pro (PANalytical)), Raman (Nano Base)
spectrometers, electron paramagnetic resonance (EPR, German Bruker EMX PLUS)
and X-ray photoelectron spectroscopy (XPS, Thermo Scientific K-Alpha) were used to

characterize the phase, chemical state, and oxygen vacancies of the samples.
1.2 Electrochemical Measurement

Chronopotentiometry curves of two electrode systems were conducted to evaluate
stability using Neware equipment (Shenzhen, China). The electrochemical
performances of single electrodes were tested using a three-electrode setup and a
CHI660E electrochemical workstation (Shanghai CH Instrument, China). NM, carbon
rod, and Hg/HgO were used as the working electrodes, counter electrode, and reference
electrode, respectively. These electrodes with a geometrical area of 1 cm? were used as
the working electrode. 30% KOH solution was employed as the electrolyte for these
tests. Linear sweep voltammetry (LSV) was measured with a potential window from 0
V to 1.0 V vs. Hg/HgO at a scan rate of 5 mV s! to evaluate the OER performances of
the electrodes. Electrochemical impedance spectroscopy (EIS) was collected at a

potential of 0.6 V vs. Hg/HgO with an amplitude of 5 mV. The frequency range used

for the measurements was from 10° Hz to 0.01 Hz.

To evaluate the HER performances of the electrodes, linear sweep voltammetry
(LSV) was measured with a potential window from -08 V to -1.8 V vs. Hg/HgO at a
scan rate of 5 mV s!. Electrochemical impedance spectroscopy (EIS) was collected at
a potential of -1 V vs. Hg/HgO with an amplitude of 5 mV. The frequency range used
for the measurements was from 105 Hz to 0.01 Hz. The chronoamperometry (CP)
method without iR compensation was also employed to evaluate stability using Neware
equipment (Shenzhen, China).

To check the chemical reaction between the NM sample and the electrolyte, the NM
electrode, immersed directly in the 30% KOH solution for 12 hours, was named

immersion. Furthermore, these NM electrodes, after the 12 h OER and 12 h HER



polarization process in the 30% KOH solution at 300 mA ¢m, were named OER 12h
and HER 12h, respectively.

Fig. S1 Optical microscopy of fresh NM.
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Fig. S2 Chronopotentiometry curves of NM electrodes under constant current and ES

mode.
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Fig. S3 (a) LSV curves and (b) EIS curves for OER of electrodes after OER polarization
and HER polarization process. (¢) LSV curves and (d) EIS curves for HER of electrodes

after OER polarization and HER polarization process.
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Fig. S4 EIS curves of the electrode in the process of OER after each switching process.
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Fig. S5 (a) LSV curves, (b) Tafel plot curves, and (c) EIS curves for OER of fresh NM,
NM immersing in KOH for 12h, and after the 12 h HER polarization process.
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Fig. S6 SEM image of fresh NM.
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Fig. S7 EDS image of NM after (a) the OER polarization process and (b) an ES cycle.
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Fig. S8 XRD pattern of NM electrodes and NM electrodes for a typical cycle under the

ES mode.
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Fig. S9 XPS of (a) fresh NM and (b)the electrodes after each switching process.
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Fig.S10 EPR spectra of NM electrodes for a typical cycle under the ES mode.



Table.S1. Comparison of stability of overall water splitting performance

Current ) Degree of
Anode Cathode Electrolyte Time (h) Ref.
(mA/cm?) degrade
NM NM 4 M KOH 300 220 -8% This work

d-(Fe,Ni)OOH/IF NiMoN/NF 1 M KOH 500 100 4% 1

Pds4Ptsolryg PdasPtsolryg
4 M KOH 125 40 6% 2

ASNSs/CC ASNSs/CC
NiFeMo-OOH Ru electrode ~6.9 M KOH 300 120 3% 3
NiFe FA NN NiFeP FA NN 5M KOH 1000 200 3% 4
Pt;/CoHPO Pt;/CoHPO 0.1 M KOH 1000 100 0% 5
NiFeS@Ti;Cy/NF NiFeS@Ti;Cy/NF 1 M KOH 401 35 0% 6
Moy 2sNiFe/NF Moy sNiFe/NF  ~6.9 M KOH 100 50 2% 7
NiFe,0,4/SS fiber Ni;N/Ni/Ti mesh 1 M KOH 500 25 0% 8

Co, Mo-NiFe
Pt/C ~6.9 M KOH 400 130 1% 9
LDH/NF

NiFe LDH/NiS/NF Raney Ni ~6.9 M KOH 400 80 - 10
Mo-CoOOH/NF 20% Pt/C 1 M KOH 1000 100 12% 11
S-NiFe LDH Pt@S-NiFe LDH 1 M KOH 500 150 3% 12
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