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Figure S1 (a) XRD patterns of Ni-Fe-O-P, Ni-Fe-O-B, Ni-Fe-O-S, and Ni-Fe-O. (b) FT-IR 

spectra of NiFe-PBA, Ni-Fe-O-P, Ni-Fe-O-B, and Ni-Fe-O-S.

Figure S2 SEM images of Ni-Fe-O-P, Ni-Fe-O-B, and Ni-Fe-O-S.

Figure S3 (a) Nitrogen adsorption/desorption isotherms of Ni-Fe-O-P, Ni-Fe-O-B, Ni-Fe-O-S, 

and Ni-Fe-O, and (b) the corresponding pore size distribution.
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Figure S4 XPS survey spectra of Ni-Fe-O-P, Ni-Fe-O-B, and Ni-Fe-O-S.

Figure S5 Nyquist plots of Ni-Fe-O-P, Ni-Fe-O-B, Ni-Fe-O-S, and Ni-Fe-O at the potential of 

1.5 V.
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Figure S6 LSV curves of Ni-Fe-O-P prepared at different amount of NH4H2PO4 (a) and at 

different temperatures (b), and (c, d) the corresponding overpotential at current densities of 10 

mA cm-2 and 20 mA cm-2.
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Figure S7 LSV curves of Ni-Fe-O-B prepared at different amount of H3BO3 (a) and at different 

temperatures (b), and (c, d) the corresponding overpotential at current densities of 10 mA cm-2 

and 20 mA cm-2.
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Figure S8 LSV curves of Ni-Fe-O-S prepared at different amount of thiourea (a) and at different 

temperatures (b), and (c, d) the corresponding overpotential at current densities of 10 mA cm-2 

and 20 mA cm-2.

Figure S9 XRF patterns of Ni-Fe-O-P, Ni-Fe-O-B, and Ni-Fe-O-S before and after stability test.
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Table S1 Comparison of OER catalytic performance of NiFe-based catalysts reported in 
literature.

Catalyst Electrolyte Loading amount 
(mg cm-2)

j / 
(mA cm-2)

η  / 
mV Refs

NiFeOx film 1.0 M KOH (1.17±0.14)×10-3 10 336 [1]
NiFe LDH 1.0 M KOH 0.071 10 300 [2]

NiFeOx 1.0 M NaOH — 10 350 [3]
Fe0.1Ni0.9O 1.0 M KOH 0.09 10 297 [4]

flower-like Ni-Fe layered 
double hydroxide 1.0 M KOH 0.14 10 344 [5]

Nickel-iron binary oxide 
nanorods 1.0 M KOH 0.12 10 302 [6]

bimetallic iron-nickel 
nanoparticles 1.0 M NaOH 0.029 10 311 [7]

nanoamorphous (Ni0.8, Fe0.2) 
oxide 1.0 M NaOH 0.06±0.02 10 286 [8]

NiO-NiFe2O4/Reduced 
Graphene Oxide 1.0 M KOH 0.2 10 296 [9]

NiFe2Ox Spinels 1.0 M KOH 0.04 10 356 [10]
NiFe/NiFeOx core/shell 

electrocatalysts 0.1 M KOH 0.25 10 340 [11]

NiFe LDH/C
(Vulcan XC-72R) 0.1 M KOH 0.1 10 360 [12]

NiFe LDH/O-decorated 
graphene/single-walled 

CNT hybrids
0.1 M KOH

0.26
10 350 [13]

Ni0.5Fe0.5Ox 0.1 M KOH 0.35 10 584 [14]
Ni3FeN 0.1 M KOH 0.13 10 355 [15]
FeNiS2 0.1 M KOH 0.10 10 310 [16]

Ni-Fe-O-P 10
20

227
254

Ni-Fe-O-B 10
20

243
261

Ni-Fe-O-S

1.0 M KOH 0.42

10
20

272
287

This 
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