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Supplementary Figures and Tables
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Fig. S1 a SEM images of Co3O4. b SEM images of NiFe-LDH
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Fig. S2 a HRTEM images of NiFe-LDH. b HRTEM images of Co3O4/NiFe-LDH 
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Fig. S3 a HRTEM images of (110) crystal planes. b Corresponding IFFT patterns and lattice distance of a. c Corresponding FFT patterns of the selected regions marked of a. d The corresponding lattice spacing distances transferred by fast Fourier transform
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Fig. S4 a HRTEM images of (311) crystal planes. b Corresponding IFFT patterns and lattice distance of a. c Corresponding FFT patterns of the selected regions marked of a. d The corresponding lattice spacing distances transferred by fast Fourier transform
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Fig. S5 XPS spectra of Co 2p in Co3O4/NiFe-LDH (Co2+ 785.3 eV, Co3+ 780.6 eV)
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Fig. S6 Digital photos of bare NF, treated NF, NiFe-LDH and Co3O4/NiFe-LDH 
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Fig. S7 Cyclic voltammogram (CV) curves of Co3O4/NiFe-LDH
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Fig. S8 Linear sweep voltammetry (LSV) curves of Co3O4/NiFe-LDH and Co3O4+NiFe-LDH-mix
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[bookmark: OLE_LINK6]Fig. S9 Cyclic voltammogram (CV) curves of a Co3O4/NiFe-LDH. b NiFe-LDH. c Co3O4 at different scan rates (10 ~ 50 mV s-1) in alkaline media
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[bookmark: _Hlk221184794]Fig. S10 ECSA-normalized polarization curves of Co3O4/NiFe-LDH and NiFe-LDH 	
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Fig. S11 SEM image of Co3O4/NiFe-LDH after the test
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Fig. S12 Elemental mappings of Co3O4/NiFe-LDH catalysts after the test 
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Fig. S13 FTIR spectra of Co3O4/NiFe-LDH before and after catalytic reaction 
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Fig. S14 Stability test of the IrO2 for OER at 10 mA cm−2 in 1.0 M KOH
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Fig. S15 Digital photos of electrolytic cell 
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Fig. S16 XRD spectra of Co3O4/NiFe-LDH before and after catalytic reaction
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Fig. S17 High-resolution a Co 2p. b Ni 2p and c Fe 2p XPS spectra of Co3O4/NiFe-LDH before and after the stability test 
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Fig. S18 The stability test of Co3O4/NiFe-LDH in 30 wt% KOH at 500 mA cm−2
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[bookmark: OLE_LINK7]Fig. S19 Optimal crystal structural models of a Co3O4. b NiFe-LDH. c Co3O4/NiFe-LDH. The blue, gray and yellow spheres represent Co, Ni and Fe atoms, respectively
a
b

c

Fig. S20 Optimized optimal crystal structural models of a Co3O4. b NiFe-LDH. c Co3O4/NiFe-LDH
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[bookmark: OLE_LINK8]Fig. S21 Charge density difference analysis. Yellow isosurfaces represent regions of electron accumulation. (Isosurface value: 0.1-1)
[bookmark: _Hlk218710453]Table S1 The element content of Co3O4/NiFe-LDH catalysts determined from ICP-OES results
	[bookmark: OLE_LINK1]Element
	ppm
	molar ratios

	Co
	3.03
	1

	Ni
	31.9
	10.58

	Fe
	9.67
	3.37



Table S2 The element content of Co3O4/NiFe-LDH catalysts determined from EDS mapping
	Sample
	Co/wt%
	Ni/ wt%
	Fe/ wt%
	O/ wt%

	Co3O4/NiFe-LDH
	5.11
	49.23
	9.68
	35.99

	After test
	5.01
	49.03
	9.60
	36.37



[bookmark: _Hlk218015609]Table S3 Comparisons of OER performance of various electrocatalysts in 1.0 M KOH
	Sample
	E η10 
(mV)
	E η10-noble metal
(mV)
	References

	Co3O4/NiFe-LDH
	235
	306 (IrO2)
	This work

	Co3O4/NiFe-LDH-2
	238
	306 (IrO2)
	This work

	WQ-Co3O4-400
	306
	309 (RuO2)
	[S1]

	Fe-Co3O4 NBs
	254
	292 (IrO2)
	[S2]

	CoFeV
	266
	~280 (IrO2)
	[S3]

	NdNi-Co3O4
	269
	292 (RuO2)
	[S4]

	Co3O4@Fe1-NC
	318
	--
	[S5]

	W-Co3O4
	390
	--
	[S6]

	Co/Co3O4/CoF2@NSC-CC
	310
	340 (RuO2)
	[S7]

	Co3O4-VCo
	262
	--
	[S8]

	Co3C
	330
	--
	[S9]

	RCO-VO@CC
	253
	--
	 [S10]

	CoFe-FeNC
	296
	330 (IrO2)
	[S11]

	NiCoS
	248
	321 (RuO2)
	[S12]

	ELFP-Ni
	250
	290 (RuO2)
	[S13]

	Fe-LCO/Co3O4
	312
	325 (IrO2)
	[S14]

	NCO@7CQDs
	330
	517 (RuO2)
	[S15]

	FCN-TM/NC
	270
	314 (RuO2)
	[S16]



Table S4 Comparison of our work with recently reported OER catalysts for AWE electrolyzers in 30 wt% KOH
	Cathode//Anode Catalysts
	Temperature
(C)
	Area (cm2)
	Voltage (V)
	References

	NF//Co3O4/NiFe-LDH
	80
	1
	1.74 @ 0.2 A cm-2
	This work

	NF//Ni(OH)2
	N/A
	N/A
	2.05 @ 1 A cm-2
	[S17]

	Ni(OH)2TPE //Ni(OH)2TPE
	80
	N/A
	1.8 @ 0.91 A cm-2
	[S18]

	Ni3S2 /NM-I//Ni3S2/NM-I
	80
	4
	1.8 @ 1 A cm-2
	[S19]

	Co,P-MoS2@NiO// Co,P-MoS2@NiO
	60
	N/A
	1.82 @ 1 A cm-2
	[S20]

	R-Ni//FeNiHOF
	60
	N/A
	1.81 @1 A cm-2
	[S21]

	WMo-CoP@NM//NM
	85
	N/A
	2 @1.25 A cm-2
	[S22]
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