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S1. Characterization

X-ray photoelectron spectroscopy (XPS, Theta Probe by Thermo Fisher Scientific) was
employed to establish the chemical composition and binding energy state of the composite
structures. The morphology of prepared nanostructures was investigated using an X-ray energy
dispersive spectrometer connected field-emission scanning electron microscope (FESEM, Hitachi,
SU-8010). To examine the shape and microstructure of the material, JEOL JEM-ARM200F high-
resolution transmission electron microscope (HR-TEM) was engaged. Renishaw System 3000 was
engaged for the Raman analysis with a 514 nm excitation laser. Empyrean X-ray diffractometer
equipped with Cu-Ka radiation (A = 1.540 A) was used for the structural analysis.

All potentials were adjusted to the reversible hydrogen electrode (RHE) using the equation:

E(RHE) = E(vs. Hg/HgO) + E°(Hg/HgO) + 0.0592 x pH.
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Figure S1. (a) Raman and (b) XRD spectra of pure FeS, NiO and CNT.
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Figure S2. SEM images of (a-c) NiO and (d-f) FeS.
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Figure S3. Elemental mapping of NF-2 composites
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Figure S4. EDS spectrum of NFC-2 NiO/FeS@CNT hybrid composite along with element

composition.
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Figure S5. TEM elemental mapping of NFC-2 composites
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Figure S6. XPS survey scan of NFC-2 NiO/FeS@CNT hybrid composite.
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Figure S7. The BET and pore size distribution (inset) of (a) NF-2 NiO/FeS and (b) NFC-2
NiO/FeS@CNT hybrid composites.
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Figure S8. LSV OER profile of pure nickel foam
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Figure S9. LSV profiles of NFC-2 NiO/FeS@CNT hybrid composites before and after 24-h

continuous OER reaction
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Figure S10. LSV HER profile of pure nickel foam
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Figure S11. LSV profiles of NFC-2 NiO/FeS@CNT hybrid composites before and after 24-h

continuous HER reaction
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Figure S12. CVs at the different scan rate in the non-faradaic region for (a) NiO, (b) NF-2 and (c)
NFC-2 electrocatalysts.
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Figure S13. ECSA-normalized (a) OER and (b) HER activity of NiO, FeS, NF-1, NF-2, NF-3,
NFC-1, NFC-2 and NFC-3 electrocatalysts



60 0

a b
@ )
o (=]
< <
~ 404 o -50
2 —o—NiO 2
€ 30 ° Fes 2 s NiO
(] —a— NF-1 [ o FeS
et > NF-2 = ¢
E 20{ - NF3 T = NR-
o ; @ -100 - s NF-2
= —a— NFC-1 =
= s NF-3
B o o NFC-2 5 s NFC-1

—o— NFC-3 g

s NFC-3
0 ; -150
" Potential (1nfv vs RHE) * -0 -04 ~0.2 0.0 0.2
Potential (mV vs RHE)

Figure S14. Mass ratio-normalized (a) OER and (b) HER activity of NiO, FeS, NF-1, NF-2, NF-
3, NFC-1, NFC-2 and NFC-3 electrocatalysts.
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Figure S15. SEM images of NFC-2 NiO/FeS@CNT hybrid composites coated nickel foam (a-b)

before and (c-d) after 24 h overall water splitting performance in alkaline medium.
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Figure S16. XPS profiles of after the 24 h overall water splitting reaction (a) Ni 2p; (b) O Is;
(c) Fe 2p; (d) S 2p and (e) C 1s binding energy for the NFC-2 FeS/NiO@CNT hybrid composite.



Table S1. OER catalytic performances of various electrocatalysts

mA/cm

n(mV)@ 10 Tafel Slope
Electrocatalyst Electrolyte mA/cm? (mV-dec?) Ref
Pure nickel foam 1M KOH 850 @ 10 265
mA/cm? .
218 @ 10 This work
NFC-2 NiO/FeS@CNT 1M KOH @ 5 52
mA/cm
) . 230 @ 10
N13S4/NISZ/FGSZ 1M KOH mA%mz 49 1
210 @ 10 )
Mo-FeS nanosheets IM KOH mA/em? 50
. 1M KOH 231 @ 10 44.29
NlSz/FCSz/NC mA/cm2 3
. . 1M KOH 347 @ 50 108.9 4
NiO@Ni/WS,/CC mA/em?
. 198 @ 10
N10.7FCO.3SQ 1M KOH mA%mz 56 3
Ni-doped O-incorporated IM KOH 255@100 5329 6
FeS, mA/cm
. IM KOH 190 @ 10 96.1 7
CC-FGSz/N13SZ mA/ch
. 192@10 .
FeS/Ni;S,@NF IM KOH mA/em 70
FeS,/FeOOH-ZnO@N 1M KOH 177@10 105.79 K
mA/cm
core-shell FeS,@FeOOH 1M KOH 170@10 60 10
mA/cm
FeS,/CoS, NSs 1M KOH 302@10 42 1
mA/cm
Ni-Fe-LDH/Li,S5-140 1M KOH 246@10 38.89 12
mA/cm
1T-Co-WS,/NiTey/Ni IM KOH 290@30 08 E
mA/cm
NiS,/FeS,/NC 1M KOH 231@lo 44.29 3
mA/cm
253@10 4
Fe3O4-FeSZ 1M KOH mA/cm 48
268@10 s
v-Fe,Os@FeS,@C 1M KOH mA/em 54
240@10 6
FeS,@MXene IM KOH mA/em 58.6
Co—FeS,/CoS, 1M KOH 273@10 73 17
mA/cm
) . 290@20 8
NiFeS@Ti;C, MXene/NF IM KOH mA/em 45
Ni;S,/FeNi,S, hybrid IM KOH 210@?20 362 19




247@10

: 20
Ni,FeS@NSC IM KOH @l 150
. . 240@100
Nl3Sz—F65Nl488 1M KOH mA@/cm 48.1 21
FeS,/TiO, IM KOH 230@100 48.1 2
mA/cm
NiFeS/NF IM KOH 215@100 56.37 2
mA/cm
NaFeS,/NF IM KOH 370@200 90 2
mA/cm
CuFeS,/rGO IM KOH 176@10 216 2

mA/cm




Table S2. HER catalytic performances of various electrocatalysts

mA/cm

Tafel Slope
Electrocatalyst Electrolyte n (mV) Ref
(mV-dec™)
Pure nickel foam 1M KOH 30 @ 1(2) 141
mA/cm .
6a@10 This work
NFC-2 NiO/FeS@CNT 1M KOH @ 5 38
mA/cm
87@10 16
FeS,@MXene IM KOH mAem? 97.7
NiO-NiMoO,/mCNTs IM KOH 109 @19 49.2 26
mA/cm
78.2@]10 1
FeS,/CoS; NSs IM KOH mA/em? 44
. 155@10
N10,7FCO.3SZ IM KOH mA%mz 109 3
112@10 7
Co-MoS,@Mo,CTx 1M KOH mAom? 82
. 130@10 g
FeS/Ni3S,@NF IM KOH A om? 124
74@10 9
FeS,/FeOOH-ZnO@N IM KOH mA/em? 93.96
Ni-doped O-incorporated 157@10 6
FeS, IM KOH mA/em? 112.5
. IM KOH 172 @ 10 68.56
NISZ/F682/NC mA%mz 3
. . 196@10
N13S4/N182/F682 1M KOH mA%mz 110 1
B 0.5M 103@10 17
Co-FeS,/CoS, H,S0, mA/em? 56
. . 180@20 18
NiFeS@Ti;C, MXene/NF IM KOH mA/om? 177
. . . 50@?20
Ni;S,/FeNi,S4 hybrid IM KOH m A@cmz 117 19
1T-Co-WS,/NiTe,/Ni IM KOH 88@10 68 13
mA/cm
. 271@10 20
Ni,FeS@NSC IM KOH mA/em 102
NiFeS/NF IM KOH 196@100 102.93 23
mA/cm
NaFeS,/NF IM KOH 220@100 31 24




Table S3. Comparison of overall water splitting performances of various electrocatalysts

Electrocatalyst Electrolyte n (V) @ 10 mA/cm? Ref

NFC-2 NiO/FeS@CNT 1M KOH 1.465 This

work
NiO-NiMoO,/mCNTs IM KOH 1.57 26
Ni;S4/NiS,/FeS, IM KOH 1.68 !
FeS/Ni;S;@NF IM KOH 1.51 8
NiFeS@Ti;C, MXene/NF IM KOH 1.85 18
NigsFeo3S; IM KOH 1.62 >
FeS,/FeOOH-ZnO@N IM KOH 1.41 9
FeS,/CoS, NSs IM KOH 1.47 1
Ni-doped O-incorporated FeS, IM KOH 1.58 6
FeS,@MXene IM KOH 1.57 16
NiS,/FeS,/NC IM KOH 1.58 3
Ni;S,/FeNi,S, hybrid IM KOH 1.55 19
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