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Ni foam NiMoO, .xH,0  NiMoO,@NiFe LDH

Fig. S1. Optical photographs of Ni foam, NiM0oO4.xH,0 and NiMoO,@NiFe LDH.

Fig. S2. SEM images at low (a) and high (b) magnifications for NiM0O,.xH,O.

S2



Fig. S3. SEM images of NiMoO4@NiFe LDH with different electrodeposition time of

NiFe LDH.
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Fig. S4. OER polarization curves of NiMoO4@NiFe LDH with different
electrodeposition time of NiFe LDH tested in 1 M KOH electrolyte. (b) Comparison
of the overpotentials required for these catalysts to attain current densities of 10, 50,

100, and 200 mA cm for OER.
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high (b) magnifications for NiMoO,@NiFe

Fig. SS5. SEM images at low (a) and
LDH-250 s.

Fig. S6. SEM images at low (a) and high (b) magnifications for NiFe LDH/NF.
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Fig. S7. XRD patterns of NiFe LDH.
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Fig. S8. XRD patterns of annealed NiMoO,4 and NiMo0O,4.xH,O.
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Fig. S9. FTIR spectra of annealed NiMoO,4 and NiMo0O,4.xH,0 with the magnified

spectra.
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Fig. S10. Typical cyclic voltammograms at different scan rates. (a) NiMoO4@NiFe

LDH, (b) NiM00O,4.xH,O, (c) NiFe LDH and (d) NF with scan rates ranging from 40

mV/s to 120 mV/s with an interval point of 20 mV/s.
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Fig. S11. ECSA normalized polarization curves for NiIMoOs@NiFe LDH, NiFe LDH,

NiMo0O,.xH,0 and NF.
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Fig. S12. (a) OER Polarization curves, (b) corresponding Tafel plots, (c) electrical
double layer capacitance (Cy) and (d) ECSA normalized polarization curves of core-

shell NiMoO4@NiFe LDH catalysts and physically mixed composite.
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Fig. S13. (a) OER Polarization curves and (b) corresponding Tafel plots of the studied
catalysts in 1M KOH + 0.5 M NaCl electrolyte.

Fig. S14. The digital photograph of the results for C10- formation in 1 M KOH
seawater electrolyte after OER stability testing of NiMoO4@NiFe LDH at 100 mA
cm? for 80 h. The formation of hypochlorite (C1O") was examined via the potassium

iodide starch paper.
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Fig. S16. (a-b) SEM images and (c) EDS spectrum of NiMoO,@NiFe LDH catalyst

after immersion in natural seawater for 15 days.
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Fig. S17. (a) In-situ Raman spectra of NiFe LDH in 1 M KOH during the OER
process. (b) Raman bands of NiMoO4@NiFe LDH and NiFe LDH measured at 1.6 V
versus RHE.
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Fig. S18. OER polarization curves of NiM0O,4.xH,0, NiMoO4@NiFe LDH, annealed
NiMoO, and annealed NiMoO4@NiFe LDH in 1 M KOH electrolyte. (b) Comparison

of the overpotentials required for these catalysts to attain current densities of 10, 50,

100, and 200 mA cm™ for OER.
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Fig. S19. (a) SEM images and (b) EDS spectrum of NiMoO4@NiFe LDH catalyst
after OER test in 1 M KOH seawater.
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Fig. S20. (a-b) SEM images and (c) EDS spectrum of NiM0O,.xH,O catalyst after

OER testin 1 M KOH.
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Fig. S21. EDS map sum spectrum of NiMoO,@NiFe LDH catalyst after OER test in

1 M KOH.
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Fig. S22. The high-magnification TEM image of NiMoOs@NiFe LDH catalyst after
OER test in 1 M KOH.
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Fig. S23. Valence band spectra of NiMoO4@NiFe LDH before and after OER
catalysis in 1 M KOH.

S12



Table S1. Comparison of OER performance of NiMoO4@NiFe LDH with some

previously reported NiFe-based catalysts in 1.0 M KOH solution.

n (mV) at
Tafel slope Referenc
Catalysts Electrolyte 10 mA
(mV/dec) e
cm?
This
NiMoO @NiFe LDH 1.0 M KOH 198 32
work
Fe-doped B-Ni(OH), 1.0 M KOH 219 53 1
hep-NiFe@NC 1.0 M KOH 226 41 2
2553+
Feg,052N1-POMo 1.0 M KOH 43.8 3
1.6
NiFe-based
0.1 M KOH 300 443 4
SURMOFs
NiFe-LDH 1.0 M KOH 275 56.7 S
Ni Fe MOF 0.1 M KOH 240 34 6
NiOOH/FeOOH NBs 1.0 M KOH 246 41 7
Ni0,8C00.1Feo,1OxHy 1.0 M KOH 239 454 8
NillFelll@NC 1.0 M KOH 360 81 ?
NiFe@N doped
0.1 M KOH 350 56 10
carbon
Fe/(N1))OOH 1.0 M KOH 290 32 11
Niy;sFey 3 LDH 1.0 M KOH 310 76 12
Fe-S-NiMoO4/MoO; 1.0 M KOH 212 41 13
Ni (Fe)OxHy 1.0 M KOH 2185 31+4 14
NiCoFe-P-
1.0 M KOH 223 78 15

NP@NiCoFe-PBA
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NiFe/NiFe-OH 1.0 M KOH 222 41 16

MnCo-CH@NiFe-OH 1.0 M KOH 186 49 17

a-NiFe-OH/NiFeP/NF 1.0 M KOH 199 39 18

Table S2. Comparison of OER performance of NiMoOs@NiFe LDH with some

previously reported catalysts for seawater oxidation.

n (mV) at
n (mV) at 500 Referenc
Catalysts Electrolyte 100 mA
mA cm? e
cm?
1M KOH This
NiMoO @NiFe LDH 251 349
seawater work

1 M KOH

Ni3Sz/CO3S4 360 440 19
seawater
1 M KOH

NisFeN@C 283 351 20
seawater
1 M KOH

MOSQ—(FeNi)gsg 256 329 21
seawater
Gd-Ml’l304@ CuO- 1 M KOH

- 400 2
Cu(OH), seawater

0.5 M KOH

II']/Nil.6M1’11.404 330 - X
seawater
1 M KOH

B-Co,Fe LDH 310 376 24
seawater
1 M KOH

NiFe LDH 247 296 25
seawater
1 M KOH

CoPx@FeOOH 283 337 26

seawater

S14



1 M KOH

S-(N1,Fe)OOH 300 398 27
seawater
1 M KOH
Ni;S,/Fe-NiPx 290 336 28
seawater
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