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Table S1. Calculated integrated area ratio Ip/Ig from the Raman spectrum of the four CFD,
samples.
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Figure S2. (Left) XRD patterns and (Right) C 1s XPS of the four bare CFD.,. Note that the
pristine commercial sample CFD,;; demonstrates a peak at around 18.0° in the XRD
pattern and the two additional peaks at higher binding energy in its XPS spectrum, which
is assigned to the PTFE coating.
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Figure S3. Optical photographs of a) controlled homogenous growth of binder-free NiFe-
LDH on defective carbon fabrics with and without one side of the carbon fabric being

covered. b) working electrode with exact 0.5 x 1.0 cm carbon fabric.
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Figure S4. SEM images of a) NiFe/CFDy;, b) NiFe/CFD( ¢ , ¢) NiFe/CFDy4,, and d)
NiFe/CFDys; All the NiFe-LDHs on-site grown on the defected carbon have similar
staggered homogenous arrays with thin sheets of 12-13 nm thickness.
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Figure S5. Raman spectroscopy of the binder-free NiFe-LDH/carbon fabric electrodes
(NiFe/CFD,). The representative shifts around 460 and 550 cm™! are characteristic of
Fe3*/Ni#*—O—-Ni?* and Fe3**—O—Fe** bonds while the shift around 690 cm™ is attributed to
the productive intercalation of carbonate anions.

Figure S6. SEM image of the spent NiFe/CFD, ;; sampled at the point marked by the red
circle shown in Fig.5a in the main text.
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Figure S7. Tafel slopes of the NiFe-LDH array coated electrodes (left) before and (right)
after the short-term stability test in 1M KOH + 2M NaCl for 160 h.
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Figure S8. (a,b) Ni 2p and (c,d) Fe 2p XPS spectra in the (a,c) NiFe/CFD, ;; and (b,d)
NiFe/CFDy 5, before and after the stability test.
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Figure S9. SEM images of NiFe/CDF, 1, (a) before and (b) after the long-term electrolysis;
SEM images of NiFe/CDF;s; (c) before and (d) after the long-term electrolysis; (e)
Comparison of the XRD patterns of the blank CDF and the NiFe/CDF, 5; and NiFe/CDFj ;;
before and after the stability tests;(f) Enlarged XRD patterns framed in (e). Note that the
CDF has strong XRD peaks owing to the PTFE coating, as a result of which the peaks of
NiFe-LDH look weak apparently.

Table S2. Performance comparison of different NiFe-based electrocatalysts supported on



various carbonaceous substrates.

. Tafel
Overpotential .
. slope . Test condition
Composite electrodes (mV) Stability Ref.
2 (mV @’]mA cm-2
@10mV cm
dec?)
) 1 M KOH + This
NiFe/CDFy 5, 233 25 550 h
seawater @100 work
. 1 M KOH + saline This
NiFe/CDF 4, 236 41 160 h
@200 work
. 1 M KOH + saline This
N1Fe/CDF026 240 60 160 h
@200 work
. 1 M KOH + saline This
NiFe/CDF, ; 253 78 12 h
@150 work
Ni2/3F61/3-GO 230 42 10 h 1 M KOH @}’]10 [1]
NiCoPS/CC 230 62.3 40 h 1 M KOH @10 [2]
Cog sFey,OOH@C/CFP 254 46 360 h 1 M KOH @700 [3]
CoNi,S,/NCP 278 71 10 h 0.1 M KOH @3 [4]
Ni1,Fe-SDS-LDH/CFP 289 39 10h 1 M KOH @10 [5]
NiS,-Ni(OH),/CNT 290 110 70 h 1 M KOH @19 [6]
1 M KOH + saline
NCFPO/C@CC 300 53 100 h [7]
@nso
NiFe-LDH/Co,N-CNF 312 60 80 h 6 M KOH @55 [8]
AC-NiO 320 49 10 h 1 M KOH @0 [9]
Ni/NiO/N-doped AC 346 70 30h 0.1 M KOH @3 [10]
buffered seawater
MHCM-z-BCC 350 - 100 h [11]

@n14

CNT, carbon nanotubes; CFP, carbon fiber paper; CNF, codoped carbon nanoframes; GO, graphene oxide; NCP, N-

enriched porous carbon polyhedron; CC, carbon cloth; AC, activated carbon.
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Figure S10. Comparison of the full water splitting in simulated seawater (1M KOH + 0.5M

NaCl) using Pt/C as the cathodic electrocatalyst and the NiFe/CFDy 1; or NiFe/CFDy 5; as

the anodic electrocatalysts: (a) the relevant two-electrode polarization curves and (b)

comparison of full-cell potential under different current densities; (c) the galvanostatic

profiles; (d) digital photo of the two-electrode cell for full water splitting.
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Figure S11. Cyclic voltammograms of (a) NiFe/CFDg;;, (b) NiFe/CFDg, ()
NiFe/CFDy 41, (d) NiFe/CFD, s5; electrocatalysts in the region of 0.1 - 0.3 Vvs RHE in 1 M
KOH.
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