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Fig. S1 (a) XRD patterns of anodized electrodes. (b) XRD patterns of anodized electrodes
annealed under Argon atmosphere to confirm formation of oxide layer.
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Fig. S2 (a) XRD patterns of annealed samples after anodization without NH4F. (b) Comparison
of annealed samples after anodization with (/A-NF series) and without (/NF series) NH4F.
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Fig. S3 SEM images of anodized samples at magnification of 100.
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Fig. S4 SEM images of anodized samples at magnification of 1k.
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Fig. S5 SEM images of anodized samples at magnification of 100k.




Fig. S6 SEM images of (a), (b), (c) 0.04M Fe/NF, (d), (e), (f) 0.1M Fe/NF, (g), (h), (i) 0.14M
Fe/NF, and (j), (k), (1) 0.2M Fe/NF.
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Fig. S7 (a) HRTEM image of A-NF, insets: locally enlarged HRTEM of white circled region and
corresponding FFT pattern obtained from white circled region. (b) SAED patterns of A-NF.
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Fig. S8 EDX spectrum of sample 0.14M Fe/A-NF, confirming presence of Fe in sample.
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Fig. S9 Elemental mapping of samples: (a) 0.08M Fe/A-NF, (b) 0.14M Fe/A-NF, (c) 0.2M Fe/A-
NF.
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Fig. S10 OER activities of electrodes. (a) LSV polarization curves. (b) LSV polarization curves
without iR-compensation. (¢) Tafel slopes. (d) Nyquist plots recorded at 1.64 V vs. RHE, inset:
equivalent circuit model.



(a) O (b)
L T B L L L T T T ~
E 50 mA/em?| £ 107
0 -100 - o
~ 2 -20 4
<
E ——ANF £ 304 .
;-200- ——0.04M Fe/A-NF | = FelA
= ——0.08M Fe/A-NF | & -404 —— 0.14M Fe/A-NF
g 3004 —_ 0.1M Fe/A-NF g 50 before iR-compensation
% — 0.12M Fe/A-NF %
- ——0.14M Fe/A-NF | - -60-
c 4 - i =
£ -a00 0.16M Fe/ANF | & 01
=) —0.2M Fe/A-NF =
= 3 804
L T L T o
500 mA/cm? 904
-600 v T ¥ T b T T ¥ T -100 T v T v T M T v T
-0.5 -0.4 -0.3 -0.2 -0.1 0.0 -0.4 -0.3 -0.2 0.1 0.0
Potential (V) vs. RHE Potential (V) vs. RHE
6
(c) -0.22- (d) e ANF
il 5] ° 00aMFe/ANF
o T e 0.08M Fe/A-NF
% Ak o 0.1M FelANF
0.26 =44 e 0.12M Fe/A-NF
e E e 0.14M Fe/A-NF
> G3] * 0.16M FelA-NF
=028+ =] o o2vFeaNF
> N e Blank NF
— -0.30 1 24
L.
€ -0.32-
2
© -0.344
g
@ -0.36 1
8 .
0384 4 0.1MFe/A-NF
-0.40

1 ]
14 15 16 17 18 19 20 24,22 2.3
Log current density (mA/cm®)

Fig. S11 HER activities of electrodes. (a) LSV polarization curves. (b) LSV polarization curves
without iR-compensation. (c¢)Tafel slopes. (d) Nyquist plots recorded at -0.31 V vs. RHE, inset:
equivalent circuit model.
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Fig. S12 Cyclic voltammograms recorded at increasing scan rates in 1M KOH of (a) A-NF, (b)
0.04M Fe/A-NF, (c) 0.08M Fe/A-NF, (d) 0.1M Fe/A-NF, (e) 0.12M Fe/A-NF, (f) 0.14M Fe/A-
NF, (g) 0.16M Fe/A-NF, (h) 0.2M Fe/A-NF, (i) blank NF.
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Fig. S13 LSV polarization curves of 0.14M Fe/A-NF//0.14M Fe/A-NF couple before and after
chronoamperometric stability test for 24 hrs.

Fig. S14 SEM images of (a), (b), (c) sample 0.14M Fe/A-NF before chronoamperometric
stability test, and (d), (e), (f) after chronoamperometric stability test at 500 mA/cm? for 24 hrs as
cathode.

S-11



Fig. S15 SEM images of (a), (b), (c) sample 0.14M Fe/A-NF before chronoamperometric
stability test, and (d), (e), (f) after chronoamperometric stability test at 500 mA/cm? for 24 hrs as
anode.
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Fig. S16 EDX spectra of sample 0.14M Fe/A-NF after chronoamperometric stability test at 500
mA/cm? for 24 hrs: (a) as cathode and (b) as anode. Elemental mapping of sample 0.14M Fe/A-
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NF after chronoamperometric stability test at 500 mA/cm? for 24 hrs: (¢) as cathode and (d) as
anode.
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Fig. S17 HRXPS spectrum of sample 0.14M Fe/A-NF after chronoamperometric stability test at

500 mA/cm? for 24 hrs as cathode: (a) Ni 2p and (b) Fe 2p.
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Fig. S18 HRXPS spectrum of sample 0.14M Fe/A-NF after chronoamperometric stability test at
500 mA/cm? for 24 hrs as anode: (a) Ni 2p and (b) Fe 2p.
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Fig. S19 Experimental and theoretical amounts of H, and O, production by 0.14M Fe/A-
NF//0.14M Fe/A-NF couple for overall water splitting at 80 mA/cm?.
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Fig. S20 Static contact angle measurements for (a) blank NF and (b) sample 0.14M Fe/A-NF,
showing hydrophilic nature of both samples.
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Table S1 OER and overall water splitting performances of NF-based bifunctional electrocatalysts:
this work vs. literature.

n (mV) Working Potential (V) Durability test
Catalyst (OER) (Overall water splitting) (Overall water splitting) Ref.
244 1.76
(50 mA/cm?) (50 mA/cm?) Chronoamperometry (i-t), This
0.14M Fe/A-NF
© 334 1.99 50 & 500 mA/cm? @ 24 hrs ~ work
(500 mA/cm?) (500 mA/cm?)
Co-doped 186 1.58 Chronopotentiometry (v-t), |
NiO/NiFe,O4/NF (10 mA/cm?) (10 mA/cm?) 20 mA/cm? @ 20 hrs
. 206 1.58 Chronopotentiometry (v-t),
fesdoped NHOIE (10 mA/cm?) (10 mA/cm?) 20 mA/cm? @ 20 hrs 2
. 204 1.56 Chronopotentiometry (v-t),
NiFe-P/NF (20 mA/cm?) (10 mA/em?) 10 mA/cm? @ 12 hrs 3
310
. . (500 mA/cm?) 1.67 Chronopotentiometry (v-t),
NiF F 4
iFe/NiCo,04/N 340 (10 mA/cm?) 20 mA/em? @ 10 hrs
(1200 mA/cm?)
240 1.56
(10 mA/cm?) (10 mA/cm?) Chronoamperometry (i-t),
NH,-MIL- 335 1.84 250 & 500 mA/cm? @ 30 hrs 5
88B(Fe,Ni)/NF (250 mA/cm?) (250 mA/cm?) Chronopotentiometry (v-t),
360 1.96 250 & 500mA/cm? @ 30 hrs
(500 mA/cm?) (500 mA/cm?)
. 225 1.52 Chronopotentiometry (v-t),
e (10 mA/cm?) (10 mA/cm?) 10 mA/cm? @ 10 hrs ©
249 1.68
. (20 mA/cm?) (20 mA/cm?) Chronoamperometric (i-t),
NiFe-OH-PO4/NF 7
e 4 280 1.91 20 & 100 mA/em? @ 20 hrs
(100 mA/cm?) (100 mA/cm?)
1.53
NiFe LDH- 240 (10 mA/cm?) Chronoamperometric (i-t),
NiSe/NF (100 mA/cm?) 1.84 12 & 114 mA/cm? @ 75 hrs
(100 mA/cm?)
: 357 1.69 Chronoamperometric (i-t),
Ni-P/NF (20 mA/em?) (20 mA/em?) 28 mA/cm? @ 20 hrs ?
239 1.58
Co/Fe-doped (10 mA/cm?) (10 mA/cm?) Chronopotentiometry (v-t), 10
NiOsH,/NF 270 1.72 10 & 50 mA/cm? @ 50 hrs
(50 mA/cm?) (50 mA/cm?)
1.48
. 330 (10 mA/cm?) Chronoamperometric (i-t),
N-Ni;S,/NF 11
132 (100 mA/cm2) 1.66 20 mA/cm? @ 8 hrs
(50 mA/cm?)
. 238 1.45 Chronoamperometric (i-t),
NiFeMo/NF (10mA/cm?) (10 mA/cm?) 20 mA/cm? @ 50 hrs 12
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259 1.586

Chronopotentiometry (v-t),
(500 mA/cm?) (500 mA/cm?)

Ni,Fe(OOH)/NF 789 1657 30, 500, 1000 & 1500 13
(1000 mA/cm?) (1000 mA/cm?) mA/cm? @ 40 hrs
. 154 (10 rln‘:i:mz) Chronopotentiometry (v-t),
BRANBEN ) s 30,100 & 500 mA/em? @ 14
(500 mA/cm?) 36 hrs

Note that the electrolytes used for all above studies were 1M KOH.
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