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Materials

All chemicals were of analytical grade and were used directly without any further
purification. Ferric nitrate nonahydrate (Fe(NO3);-9H,0), L-cysteine, nickel nitrate hexahydrate
(Ni(NO3),°6H,0), Urea, Potassium hydroxide (KOH), hydrochloric acid (HCI), anhydrous ethanol
and acetone were purchased from Sinopharm Chemical Reagent Co. Chemical Reagent Co., Ltd
(Shanghai, China). Iridium powder (IrO,) and platinum carbon powder (Pt/C, 20 wt%) were
commercial products from Macklin (China). Naphthofen solution (5 wt%) was purchased from
DuPont China Holdings Limited (Tianjin. China). NF with a thickness of 1.5 mm was purchased

from Lizhiyuan Ltd. (Shanxi. China). Deionized water was used throughout the experiments.

Nickel foam was treated with hydrochloric acid by sonication for 15 min, followed washed

by deionized water and acetone, respectively.

Characterization
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The crystalline structure of the sample was characterized by using X-ray diffractometer
(Bruker AXS D8 Advance) at 40 kV and 40 mA for monochromatized. Fourier transform infrared
(FTIR) spectra were measured using a NICOLET-5700 FTIR spectrophotometer. Inductively
coupled plasma-mass spectrometry (ICPMS) were measured using Agilent 7800. Raman spectra
were measured using DXR3. Raman Microscope (Thermo Fisher Scientific, USA) at 532nm Laser
wavelength. The compositions and micro-structures of the samples were further analyzed by field
emission scanning electron microscopy (FESEM, Hitachi S-4800) and transmission electron
microscopy (TEM, FEI Talos F200x) equipped with an energy dispersive X-ray spectrometer
(EDS). An X-ray photoelectron spectrometer (Thermo fisher Scientific, USA) was used for this
experiment. Among them, the working vacuum of the analytical chamber: ~2x107 mba; X-ray
source: monochromatized Al Ko source (Mono Al Ka ); energy: 1486.6eV, 6mAx12KV (72W);
beam spot size: 30-400um; Scanning mode: CAE (fixed analyzer energy) full-spectrum scanning;
full-spectrum scanning: fluence energy of 100 eV, step size of 1 eV; narrow-spectrum scanning:
fluence energy of 30 eV, step size of 0.1 eV; Binding energy correction: surface contamination

Cls (284.8 eV) was used as the standard for correction.
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Figure S1. XRD plots of Q-NiFel130 and T-Ni.
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Figure S2. FT-IR spectra of Q-NiFe130 and T-Ni coating.
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Figure S3. XPS spectra plots of T-Ni, Q-NiFe120, Q-NiFe130 and Q-NiFel40. (a) Ols; (b) Cls;
(c) XPS survey spectra plots.
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Figure S4. CA responses of activity stabilized T-Ni, Q-NiFel120, Q-NiFel130 and Q-NiFel40 in

1.0 M KOH in the catalytic turnover region.
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Figure S5. CV curves at different scan rates. (a) Q-NiFe120; (b) Q-NiFel30; (c) Q-NiFe140; (d)

T-Ni.
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Figure S6. SEM image of Q-NiFe130 after OER reaction for100 h.
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Figure S7. Multistep CP curves with the increment of 20 mA c¢m™ per 1h in the current range of

20-200 mA cm™2.
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Figure S8. CA responses of activity stabilized T-Ni, Q-NiFe120, Q-NiFel130 and Q-NiFel40 in

1.0 M KOH in the catalytic turnover region.
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Figure S8. XPS spectra plots of Q-NiFel130 Post OER and Q-NiFe130. (a) Ols; (b) Cls; (¢) XPS

survey spectra plots.



Table S1. Comparison of OER performances between Q-NiFel30 and other reported

electrocatalysts.
Electrocatalysts Electroiyte j n Tafel slope Ref.
(KOH) mA/cm> (mV) (mV/dec)
Q-NiFel30 1M 100 227 60.6 This work
NiSe@NiFe-LDH M 100 232 58.2 1
NiFe-LDH Sl’lo'()15(M) M 10 250 143 2
NiFe-LDH nanoclusters M 100 283 56.47 3
CeO,@NiFe-LDH M 10 246 65 4
NiFeCe-LDH/Cp M 100 267 31.69 5
NiFe- M 100 265 57.5 6
LDH@Ni,CoySe,/NF
NiMoP@NiFe-LDH M 150 299 23.3 7
NiCo,04@NiFe-LDH M 50 270 74 8
NFO/3DGN-10 M 10 272 64 9
NiFe-LDH/Ni/NM M 100 236 10




Table S2. ICPMS test results of S

. Primary
. Test Solution o .
] Simple Constant Dilution Solution
Simple Test Element .
Numb Volume Volume o ¢l c trati Ration Element
umber emen oncentration
Vo (mL) | V; (mL) f Concentration
C, (ug/L)
C, (mg/L)
1 10 10 S 318.284 10 3.183
1 10 10 S 318.554 10 3.186
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