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Fig. S1 SEM images of (a-c) NF and (d-f) NiFe-PBA-NF. Insets in (a) and (d) are the

corresponding optical photos.
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Fig. S2 SEM-EDX spectra of NiFe-PBA-NF.
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Fig. S3 SEM-EDX elemental mapping images of NiFe-PBA-NF.
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Fig. S4 SEM images of the NiFe-PBA-NF electrodes fabricated at different applied

potentials with 3000 s.
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Fig. S5 SEM images of the NiFe-PBA-NF electrodes fabricated at 3.0 V with different

reaction time.
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Fig. S6 SEM-EDX spectra of the NiFe-PBA-NF electrode fabricated at 2.5 V with

reaction time of 3000 s.
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Fig. S7 SEM-EDX elemental mapping images of the NiFe-PBA-NF electrode

fabricated at 2.5 V with reaction time of 3000 s.
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Fig. S8 SEM-EDX spectra of the NiFe-PBA-NF electrode fabricated at 3.5 V with

reaction time of 3000 s.
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Fig. S9 SEM-EDX elemental mapping images of the NiFe-PBA-NF electrode

fabricated at 3.5 V with reaction time of 3000 s.
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Fig. S10 SEM-EDX spectra of the NiFe-PBA-NF electrode fabricated at 3.0 V with

reaction time of 1000 s.



{51518 4 [ e

» . [Map Data 1

25 pm
L

Fig. S11 SEM-EDX elemental mapping images of the

fabricated at 3.0 V with reaction time of 1000 s.
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Fig. S12 SEM-EDX spectra of the NiFe-PBA-NF electrode fabricated at 3.0 V with

reaction time of 5000 s.
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Fig. S13 SEM-EDX elemental mapping images of the NiFe-PBA-NF electrode

fabricated at 3.0 V with reaction time of 5000 s.
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Fig. S14 The Ni/Fe ratios of the NiFe-PBA-NF electrodes fabricated at (a) different

applied potentials, and (b) different reaction time at 3.0 V.
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Fig. S15 UOR performance of the as-prepared NiFe-PBA-NF electrodes at (a) different

applied potentials and (b) different reaction time at 3.0 V.
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Fig. S16 (a) Survey and (b) Fe 2p XPS spectra of NiFe-PBA-NF and NiFe-PBA-p.
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Fig. S17 (a, b) CV and (c, d) LSV curves of NiFe-PBA-NF, NiFe-PBA@NF,

RuO,@NF and NF in 1.0 M KOH with or without 0.33 M urea.
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Fig. S18 (a) LSV curves of the as-prepared electrodes in the reverse sweep direction

and (b) the corresponding Tafel plots in 1.0 M KOH.
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Fig. S19 ECSA measurements for NiFe-PBA-NF, NiFe-PBA@NF, RuO,@NF and NF
in 1.0 M KOH with 0.33 M urea. (a-d) CV curves at different scan rates. (e) Capacitance

Aj (= ja—J.) against scan rates. (f) LSV curves normalized by ECSAs.
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Fig. S20 LSV curves of NiFe-PBA-NF collected in 1.0 M KOH with different

concentrations of urea.
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Fig. S21 (a-c) SEM and (d, e) TEM images, and (f) selected area electron diffraction

pattern (SAED) pattern of NiFe-PBA-NF after UOR measurement.
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Fig. S22 (a) PXRD patterns and (b)Raman spectra of NiFe-PBA-NF before and after

UOR measurement.
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Fig. S23 (a) Ni 2p and (b) Fe 2p spectra of NiFe-PBA-NF before and after UOR

measurement.
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Fig. S24 LSV curves of NiFe-PBA-NF and Pt/C@NF in 1.0 M KOH with 0.33 M urea.



Fig. S25 SEM images of Ru-NiFe-PBA-NF.
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Fig. S26 SEM-EDX elemental mapping images of Ru-NiFe-PBA-NF.



Fig. S27 TEM and HRTEM images of Ru-NiFe-PBA-NF.
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Fig. S28 (a) Survey and (b) Fe 2p XPS spectra of Ru-NiFe-PBA-NF and NiFe-PBA-

NF.
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Fig. S29 LSV curves of Ru-NiFe-PBA-NF in 1.0 M KOH with and without 0.33 M urea.
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Fig. S30 Tafel plots of Ru-NiFe-PBA-NF and Pt/C@NF at the overpotential region

larger than 0.18 V.
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Fig. S31 (a) EIS plots and (b) capacitance Aj (= j,—j.) against scan rates of Ru-NiFe-

PBA-NF, NiFe-PBA-NF, Pt/C@NF and NF in 1.0 M KOH with 0.33 M urea.
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Fig. S32 (a-d) CV curves at different scan rates for Ru-NiFe-PBA-NF, NiFe-PBA-NF,

Pt/C@NF and NF in 1.0 M KOH with 0.33 M urea.



Table S1 Comparison of the UOR performance of the recently reported Ni-based and

other transition metal-based electrocatalysts.

Potentials@jyor | Tafel slope
Electrocatalysts Electrolyte (V@mA em?) | (mV dec) Refs.
LOMKOH+033M | 1.339@ 10 This
iFe-PBA-NF
NiFe N urea 1.375 @ 100 30 work
1.0 M KOH + 0.
pa-NiFe LDH NS/NIF OM (zrea 033M 1} 459 @ 100 33 1
1.0 M KOH + 0.
NiFeRh-LDH OMKOH+0.33m 1346 @ 10 35 2
urca
+
NiMoV LDH/NF 1.OMKOH +0.33 M 1.4 @ 100 24 3
urca
. + 0.
CoFeCr LDH/NF 1.OMKOH +0.33 M 1.41 @ 100 85 -
urca
1.0 M KOH + 0.
Ni(OH),@NF OMKOH*0.33M 1.44 @ 100 24 5
ureca
1.0 M KOH + 0.
NiCIO-D OMEOH=O0IIM 1) 4@ 100 41 6
urca
1.0 M KOH + 0.33
NFO powders MKO M 1.4 @ 100 26 7
urca
1.0 M KOH + 033 M
CuC0,0, 1.44 @ 100 46 8
ureca
1.0 M KOH + 0.
1%Cu: Ni(OH),/NF OMKOH+0.33 M 1.41@ 100 42 9
ureca
1.0 M KOH + 0.
N-NiS/NiS, OMEOHZO0IIM 1) 7@ 100 28 10
urca
i +
porous Ni(OH), 1.0MKOH + 0.33 M 159 @ 100 43 "
nanosheet urea
. 1.0 M KOH + 0.33 M 1361 @ 10 .
FeNi-MOF NSs area 1.385 @ 100 28
1.0 M KOH + 0.
NP-NiFe (NP-Nig Feos) | 0 MKOH*033M 1.5@ 100 38 13
ureca
1.0 M KOH + 0.
Ni/NiO@NC OMKOH+0.33m 1.4@ 100 19 14
urca
1.0 M KOH + 0.33
1%Fe: a-Ni(OH),/NF MKO M 1.4@ 100 35 15
urca
: 1.0 M KOH + 0.33 M
Ni(OH), nanoflakes 1.48@ 100 36 16

urea




i +
N1F'e(OH)>'< 1.0 M KOH + 0.33 M 1.395@ 100 ’9 .
nanoparticles/Ni foam urea
O-NiMoP/NF 1.0 M KOH + 0.5 M urea 1.41 @ 100 34 18
. 1.37 @ 10
- + 19
NF/NiMoO-Ar 1.0 M KOH + 0.5 M urea 1.42 @ 100 19
1.33 @ 10
: +0. 20
MnO,/NF 1.0 M KOH + 0.5 M urea 1.45 @ 100 75
P-CoNi,Sy 1.0 M KOH + 0.5 M urea 1.367 @ 100 55 21
NiCoP/CC 1.0 M KOH + 0.5 M urea 1.30 @ 10 49 2
CoS,-MoS, 1.0 M KOH + 0.5 M urea 1.29 @ 10 32 23
1.32 @ 10
CoMn/CoMn,04 1.0 M KOH + 0.5 M urea @ 38 2

1.36 @ 100




Table S2 Comparison of the hybrid water electrolysis performance of the recently

reported Ni-based and other transition metal-based electrocatalysts.

. . Voltag
Catalyst Organic electrolyte Current density e Refs.
compounds (mA cm?)
V)
NiFe-PBA-NF//Ru-NiF 10 1.36 Thi
iFe- - u-NiFe- is
. 1 M KOH
PBA-NF 0.33 M Urea M KO Work
50 1.70
10 1.62
N-NiS/NiS, 0.33 M Urea 1 MKOH 10
50 ~1.84
10 1.43
FeNi-MOF NSs 0.33 M Urea 1 MKOH 12
50 1.70
10 1.455
NFO 0.33 M Urea 1 MKOH 15
50 1.59
Ni,P/Ni-MOF@NF 0.33 M Urea 1 M KOH 10 1.50 25
PBA@MOF-Ni/Se 0.5 M Urea 1 M KOH 10 1.50 26
NE/NIMoO 10 1.38
iMoO- -
At//NF/NiMoO-H, 0.5 M Urea 1 M KOH
50 1.48
10 1.539
MOF-Ni@MOF-Fe-S 0.5 M Urea 1 M KOH 27
50 ~1.75
10 1.48
CoS,/Co-MOF 0.5 M Urea 1 MKOH 28
50 ~1.70
Ni-MOF-0.5/NF 0.5 M Urea 1 M KOH 10 1.52 29




50 ~1.71
10 1.43
Ni-Mo nanotube 0.1 M Urea 1 MKOH 30
50 ~1.64
F modified B-FeOOH 10mM | MKOH 10 1.43 31
Ethanol
10 mM 10 1.46
) m .
50 1.58
10 mM 10 1.44
) m 33
Ni,P/NF ME 1 MKOH
50 1.58
M
Ni,P/Ni/NF 30m 1 MKOH 10 1.48 34
Furfural
10 mM 10 1.50
D hi hicall
3D hierarchically Benzyl | MKOH 35
porous nickel
alcohol 50 1.60
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