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The Krasil’shcikov path:
Generally, the commonly accepted mechanism of OER in alkaline media abides by the

Krasil'shcikov path, as shown in the following equations (S1-S4).!

*+OH — *-OH + ¢ (S1)
*.OH + OH- — *-O" + H,0 (52)
O — *-O+e (S3)
2*%.0 — 2% + 0,1 (S4)

* represents an active site.
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Figure S1. XRD patterns of NiCo powder, NiCoFe-Fe,(SO4); powder and NiCoFe-FeSO,4 powder samples.
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Figure S2. SEM images of (a, b) bare NF and (c, d) NiCo/NF. Inset of (d) shows the enlarged SEM image.
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Figure S3. (a-c) The HRTEM and selected area electron diffraction patterns measured from different regions of
the NiCoFe/NF-FeSO, sample.
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Figure S4. (a) XPS surveys of NiCo/NF, NiCoFe/NF-FeSO, and NiCoFe/NF-Fey(SO4);. (b) The chemical

compositions of NiCo/NF, NiCoFe/NF-FeSO, and NiCoFe/NF-Fe,(SO,); obtained from the XPS results.
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Figure S5. The percentage of various chemical states of O in NiCo/NF, NiCoFe/NF-FeSO,4 and NiCoFe/NF-
Fe,(SO,4); obtained by XPS.
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Figure S6. Linear sweep voltammetry curves of the NiCo/NF catalysts with different mole ratios of Ni/Co.
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Figure S7. Linear sweep voltammetry curves of NiCoFe/NF-FeSO, catalysts prepared for different immersion
time during cation exchange reaction.
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Figure S8. Linear sweep voltammetry curves of NiCoFe/NF-FeSO,4, CoFe/NF-FeSO,, NiFe/NF-FeSO, and
NiCo/NF.
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Figure S9. Cyclic voltammetry curves of NiCoFe/NF-FeSO,4 and NiCo/NF in 1.0 M KOH.
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Figure S10. Cyclic voltammetry curves at different scanning rates (a-d), electrochemical surface area (e) of the
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Figure S11. Linear sweep voltammetry curves of NiCoFe/NF-FeSOy at different temperatures.
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Figure S12. (a) Linear sweep voltammetry curves, (b) Tafel plots, (c) electrochemical impedance spectra and
(d) double-layer capacitance of NiCoFe/NF-FeCl, and NiCoFe/NF-FeCls.
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Figure S13. (a-c) The HRTEM and selected area electron diffraction patterns measured from different regions of the
NiCoFe/NF-FeSO,4 sample after durability test in 1.0 M KOH.
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Figure S14. XPS spectra of Ni2p (a), Co2p (b), Fe2p (c) and Ols (d) of the NiCoFe/NF-FeSO, catalyst after

95 h of durability test in 1.0 M KOH.
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Figure S15. The percentage of different O species in NiCoFe/NF-FeSO, before and after the stability test
based on the XPS results.
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Table S1. The binding energy (eV) of Ni2ps/, spectra of different catalysts

Ni (IT)

Catalysts
Peak 1 Peak 2 Peak 3 Peak 4 Peak 5 Peak 6
NiCo/NF 854.9 855.7 857.7 860.5 861.8 866.7
NiCoFe/NF-FeSO, 855.1 856.1 858.1 860.8 862.1 866.9
NiCoFe/NF-Fe;(SOy); 854.9 855.7 857.7 860.5 861.8 866.7

Table S2. The binding energy (eV) of Co2p;/, spectra of different catalysts

Co(I1I) Co(II)
Catalysts
Peak1l Peak2 Peak3 Peakd4 Peak5 Peak6 Peak7 Peak$8
NiCo/NF 780.1 781.4 783.1 790.2 780.4 782.2 786.0 789.2

NiCoFe/NF-Fe,(SO4)3 780.1 781.4 783.1 790.2 780.4 782.2 786.0 789.2

Table S3. The binding energy (eV) of Fe2p;/, spectra of NiCoFe/NF-FeSO,

Pre-peak Fe(I1I)
Catalysts
Peak 1 Peak 2 Peak 3 Peak 4 Peak 5
NiCoFe/NF-FeSO,4 708.4 710.3 711.3 712.3 713.4

Table S4. The binding energy (eV) of Ols spectra of different catalysts

Catalysts Metal O Lattice O Surface O H-O-H
NiCo/NF - 530.8 531.8 533.1
NiCoFe/NF-FeSO,4 529.5 530.8 531.8 533.1
NiCoFe/NF-Fey(SO4)3 529.5 530.8 531.8 533.1

Table S5. The binding energy (eV) of Ni2p;,, spectra of NiCoFe/NF-FeSQ, after the stability test

Ni(I1I)
Catalysts
Peak 1 Peak 2 Peak 3 Peak 4 Peak 5
NiCoFe/NF-FeSOy,
854.6 855.3 856.5 861.0 864 .4

(After stability test)
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Table S6. Catalytic properties for OER of the Fe, Ni and Co-based electrocatalysts in alkaline

electrolyte
Overpotentialat
t tabilit
Catalysts Electrolyte dfll::il;en(i) the S ile)sltl Y Reference
y Corresponding j
. 100 mA/cm? 293 mV 95 h .
NiCoFe/NF-FeSO, 1M KOH 300 mA/em? 313 mV ) This work
) 50 mA/cm? 300 mV 300 h
NM50-Niz;S4/NF 1 M KOH 100 mA/em? 340 mV i 2
10 mA/cm? 226 mV -
hep-NiFe@NC 1 M KOH 20 mA/cm? - 35h 3
100 mA/cm? 263 mV -
NiV- 1 M KOH 100 mA/cm? 297 mV 20 h 4
LDH@FeOOH/NF
pa-NiFe LDH 100 mA/cm? 326 mV -
1 M KOH
NS/NIF 0 140 mA/cm? 370 mV 5h >
FeMOF/NiMOF/NF 1 M KOH 100 mA/cm? 359 mV 24 h 6
10 mA/cm? 195 mV -
FeNiO4H,/NF 1 M KOH 100 mA/cm? 241 mV 20 h 7
1000 mA/cm? 306 mV 80 h
CuSy ss HNP/CF 1 M KOH 100 mA/cm? 386 mV 20 h 8
) ) 80 mA/cm? 202 mV 20 h
NIEGDZSI‘}E;FG IMKOH 100 mA/cm? 213 mV - 9
500 mA/cm? 242 mV 20 h
10 mA/cm? 230 mV 16 h
CoSn,/NF 1 M KOH 100 mA/em? 350 mV ] 10
) 10 mA/cm? 186 mV 42 h
Ni,Feg/NF 1 M KOH 100 mA/cm? 230 mV i 11
) 10 mA/cm? 215 mV -
NiFe/NF 1 M KOH 100 mA/cm? ) 10h 12
10 mA/cm? 206 mV -
Fell1%-NiO/NF 1 M KOH 20 mA/cm? - 20h 13
100 mA/cm? 268 mV -
) 100 mA/cm? - 10h
NiCoFeP/NF 1 M KOH 200 mA/em? 271 mV i 14
) 20 mA/cm? 290 mV 20 h
NiS/NF 1 M KOH 50 mA/em? 335 mV i 15
10 mA/cm? 270 mV -
S:CoP@NF 1 M KOH 80 mA/cm? 350 mV 20h 16
100 mA/cm? 360 mV -
CoMoO,- 50 mA/cm? 320 mV 100 h
) 1 M KOH 17
Ni(OH),/NF-400s 100 mA/cm? 349 mV -
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