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Fig. S1 The PXRD patterns of NiFe-HF.

Fig. S2 The low-magnification SEM image (a) and corresponding TEM image (b) of

NiFe-HF.



200 n 200 o 200 nm

200 nm 200 nm
R PR

Fig. S3 The EDS-Mapping of single NiFe-HF nanoflower.

Fig. S4 (a) The SEM images of initial Hofmann MOFs (b) The SEM images of

Hofmann MOFs, when the quality ratio of PVP and ascorbic acid is 10: 1.
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Fig. S5 The PXRD patterns of NiFe,@NC.

Fig. S6 The low-magnification SEM image (a) and corresponding TEM image (b) of

NiFe,@NC nanoflowers.



Fig. S7T HRTEM image of NiFe,@NC nanoflower.
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Fig. S8 The EDS-Mapping of single NiFe,@NC nanoflower.
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Fig. S9 The PXRD patterns of NiFe,/NiFe,O,@NC.
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Fig. S10 The low-magnification SEM image of NiFe,/NiFe,O4@NC.
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Fig. S11 The PXRD patterns of NiFe,Oy,

Fig. S12 The low-magnification SEM image (a) and corresponding TEM image (b) of

NiFe,O4 nanoflowers.



Fig. S13 HRTEM image of NiFe,O,.
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Fig. S14 The EDS-Mapping of single NiFe,O4nanoflower.
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Fig. S15 The XPS N1s spectrum of NiFe,/NiFe,O4@NC.
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Fig. S16 The XPS C 1s, O 1s, Fe 2p and Ni 2p spectra of NiFe,@NC.
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Fig. S17 The XPS N1s spectrum of NiFe,@NC.
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Fig. S18 The XPS C 1s, O 1s, Fe 2p and Ni 2p spectra of NiFe,Oy,
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Fig. S19 The XPS N1s spectrum of NiFe,Oy,
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Fig. S20 LSV curves of NiFe,/NiFe,04@NC, NiFe,@NC, NiFe,O, and NiFe-HF.
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Fig. S21 Tafel plots of NiFe,/NiFe,04@NC, NiFe,@NC, NiFe,O4 and NiFe-HF.
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g. S22 CV curves from 1.11 to 1.21 V (vs RHE) of (a) NiFe,/NiFe,O4@NC, (b)

NiFex@NC, (c) NiFe,0y, (d) IrO,, (¢) CFP and (f) NiFe-HF.
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Fig. S23 Current density (at 1.16 V vs RHE) as function of scan rate for NiFe-HF.

Table S1. The ECSA of as-prepared catalysts.

NIFGX@NIFCQO4@NC NIFCX@NC N1F6204 NiFe-HF
ECSA 4.81 0.93 1.97 1.3
2.0
= NiFe /NiFe,0,@NC
1.6{ » NiFe @NC v NiFe-HF
T 1.2-
-
=)
: 0.8 -
NI ]
0.4
0.0

Fig. S24 Nyquist plots of NiFe,/NiFe,O4,@NC, NiFe,@NC, NiFe,0,4 and NiFe-HF.
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Fig. S25 Faradaic efficiency plot of NiFe,@NiFe,O4@NC.
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Fig. S26 LSV curves of NiFe,/NiFe,0,4@NC at different scan rates.
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Fig. S27 Tafel plot of NiFe,/NiFe,O4@NC at a scan rate of 1 mv/ s.
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Fig. S28 LSV curves of NiFe,0, at different scan rates.
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Fig. S29 Tafel plot of NiFe,O, at a scan rate of 1 mv/ s.
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Fig. S30 LSV curves of NiFe,@NC at different scan rates.
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Fig. S31 Tafel plot of NiFey,@NC at a scan rate of 1 mv/ s.
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Fig. S32 LSV curves of NiFe-HF at different scan rates.
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Fig. S33 Tafel plot of NiFe-HF at a scan rate of 1 mv/ s.

Table S2. Comparison of overpotentials of the as-prepared catalysts at different scan

rates.
Scan rate | NiFe,/NiFe,O4@NC (mV) | NiFe,0O4(mV) | NiFey@NC (mV) | NiFe-HF (mV)
I mV/s 278 297 281 281
10 mV/s 262 302 266 282

Table S3. Comparison of Tafel slopes of the as-prepared catalysts at different scan rates.

Scan rate | NiFe,/NiFe,O4@NC NiFe,04 NiFe,@NC NiFe-HF
(mV dec™) (mV dec™) | (mV dec™) (mV dec™)

1 mV/s 51.7 52.3 51.7 57.0

10 mV/s 514 53.6 156 56.7
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Fig. S34 XPS C 1s (a), O 1s (b), Fe 2p (¢), Ni 2p (d) spectra of NiFe,/NiFe,O4@NC
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Fig. S35 XPS N Is spectrum of NiFe,/NiFe,04@NC after 2000 cycles.
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Fig. S36 Side (up) and top (down) view of the geometry of (a) NiFe,O,4 (400), (b)

(311), (c) FeNi; (111) and (d) (200) surface.
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Fig. S37 Free energy diagram for OER on (a) NiFe,O,4 (400) and (b) (311) surfaces at

different electrode potentials in alkaline media
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Fig. S38 Side (up) and top (down) view of NiFe,O,4 (400) after the adsorption of (a) O*,

(b) OH* and (c) OOH*,

Fig. S39 Side (up) and top (down) view of NiFe,O4 (311) after the adsorption of (a) O*,

(b) OH* and (c) OOH*,
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Fig. S40 Free energy diagram for OER on FeNi; (200) surface at different electrode

potentials in alkaline media.
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Fig. S41 Side (up) and top (down) view of FeNi; (200) after the adsorption of (a) O*, (b)

OH* and (c) OOH*.



Fig. S42 Side (up) and top (down) view of FeNi; (111) after the adsorption of (a) O*, (b)

OH* and (c) OOH*.



Table S4 Comparison of OER performance of NiFe,/NiFe,04@NC with other reported

non-precious metal electrocatalysts tested under similar conditions.

Material Electrolyte Current Overpotential | Stability Ca Tafel slope
Density (mV) (h) (mF cm™2) | (mV dec™)
(mA cm™)
NiFe,/NiFe,O,@NC 1M KOH 10 262 150 24.93 514
this work
NiO/NiFe LDH [1] 1M KOH 10 215 10 — 32
Fe-Ni@NC-CNTs [2] 1M KOH 10 274 11 12.34 45.47
NiFe 1M KOH 10 220 100 18.07 48.6
LDH@NiCoP/NF [3]
Two cycle 1M KOH 10 200 100 — 31.5
NiFeO,/CFP [4]
NiFe NCs [5] 1M KOH 10 271 18 16.3 48
Ni,Fe; nanofoams 1M KOH 10 270 12 0.34 70
(6]
P-Ni o5 Fe@C [7] 1M KOH 10 256 15 7.9 65
P-NiFe,04 nanosheet 1M KOH 10 231 50 26.5 49
8]
Fe-Ni-O, [9] 0.1 M KOH 10 584 1.7 3.82 72
NiFeO,(Fe)/NF-2 0.1 M KOH 10 260 12 2.47 41
[10]
hep-NiFe@NC [11] 1M KOH 10 226 35 — 41
NiFe/NiFeOy(0.1) 0.1 M KOH 10 340 — — 34
[12]
FeB, [13] 1M KOH 10 296 48 33.68 52.4
Ni-Fe-O-P [14] 1M KOH 10 227 10 50
NiFe-OH NS/NF [15] 1M KOH 50 244 30 5.145 46.7
LaNiFe hydroxide 1M KOH 10 189 100 — 36
[16]
NiFe/MoS; sheet [17] 1M KOH 10 260 24 4.61 48
Mo-doped Ni-Fe 1M KOH 10 231 16 — 39
oxide [18]
FeNiz;@c-2% [19] 1M KOH 10 275 10 6.8 62
FeNi3/NiFeO, [20] 1M KOH 10 246 1.67 0.0551 —
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