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Figure S1. (a) XRD pattern and (b) EDS analysis of the product prepared by the hydrothermal 

route using NF and (NH4)2HPO4 as the initial reactants.
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Figure S2. HRTEM image of FeNi LDH nanosheets.
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Figure S3. (a) N2 adsorption-desorption isotherms and (b) pore diameter distribution of the 
as-obtained CFN@VSB-5 catalyst.

Figure S4. FESEM images of the catalysts deposited from the electrolytes with the initial Fe2+ ion 
amounts of 0, 0.1 and 0.75 mmol, respectively.
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Figure S5. FESEM images of the catalysts deposited in the same conditions for various deposition 
durations.
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Figure S6. LSV curves of Ce-FN@VSB-5/NF prepared by two-step electrodeposition and 
CFN@VSB-5/NF prepared by one-step electrodeposition.
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Figure S7. CV curves of FN@VSB-5/NF (a), and CFN@VSB-5/NF (b) and CFN/NF (c) 
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electrodes in non-faradic region at the scan rates of 20, 40, 60, 80 and 100 mV s-1. 
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Figure S8. (a) the ECSA values of the CFN@VSB-5/NF, CFN/NF and FN@VSB-5/NF 
electrodes calculated according to the EIS method, and (b) the corresponding ECSA normalized 
LSV curves.
To estimate the ECSA through the EIS method, the capacitance of the adsorbed OER 
intermediates (labeled as Ca) was first calculated by EIS at 1.436 V (vs RHE). Then, the ECSA 
was calculated by Ca/Cs (Cs equals 0.3 mF cm-2, stands for the specific area capacitance of a 
smooth Ni(OH)2 surface.). Here, the inset shown in Fig.S8a was the equivalent circuit used to fit 
the impedance data. The indexes of the resistances R and the constant phase elements CPE stand 
for: u: uncompensated, ct: charge transfer (Faradaic process), dl: double layer and a: adsorbates 
(OER intermediates).
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Figure S9. CV curves of the CFN@VSB-5/NF, CFN/NF and FN@VSB-5/NF electrodes at the 
scan rate of 1 mV s-1.

Calculation of the active site number:
The number of the active sites involved in OER was determined based on the redox peak method.1 
Because the oxidation peak area equals the reduction peak one, the backward reduction peak was 
selected for calculating the number of active sites here. The CV curve was recorded at the scan 
rate of 1 mV s-1. The number of active sites (τ) was calculated by the below equation: 

τ = S/(V  q)
Where S (V ∙ A) is integral area from CV reduction peak and the V is the scan rate (= 1 mV s-1), q 
is 1.602  10-19 C (the charge of a single electron).
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Figure S10. (a) Low- and (b) high-magnification FESEM images of the as-constructed 
CFN@VSB-5/NF electrode after OER test for 90 h at 20 mA cm-2.

Figure S11. EDS-mapping images of the as-constructed CFN@VSB-5/NF electrode after OER 
test for 90 h at 20 mA cm-2.
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Figure S12. XPS spectra of various elements after OER test for 90 h at 20 mA cm-2: (a) Ce 3d, (b) 
Ni 2p, (c) O 1s, and (d) Fe 2p.
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Table S1. Comparison of the OER performances of the as-constructed CFN@VSB-5 catalyst with 
some reported catalysts.

Catalysts Current 

density

 (mA cm-2)

Overpotential 

(mV)

Tafel slope 

(mV dec-1)

Ref.

NiCe@NiFe/NF-N 100 η100=254 59.9 2

Fe-CoNi-OH
10

100

η10=210

η100=248
28.0 3

NiFe LDH-Ni(III)Li 10 η10=248 35.0 4

Fe-Ni5P4/NiFeOH-350 10 η10=221 35.0 5

U-Fe-β-Ni(OH)2/NF-2 10 η10=218 46.6 6

IrNi-FeNi3/NF 20 η20=240 36.01 7

Ni–Fe LDH DSNCs 20 η20=246 71.0 8

P-V-NiFe LDH NSA 100 η100=295 56.0 9

NFV NS-4h 100 η100=280 65.0 10

CoCeNiFeZnCuOx
10

100

η10=211

η100=307
21.0 11

CFN@VSB-5/NF

10

50

100

η10=185

η50=210

η100=226

43.1
This 

work
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