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1.Supplementary Figures

Figure S1 High-resolution XPS full spectrum of Mn0.2Ce0.8-NiFe-LDH/NF.

Figure S2 (a) XRD spectra of Mn0.2Ce0.8-NiFe-LDH/NF after stability testing, 
Mn0.2Ce0.8-NiFe-LDH/NF with (b) Ni 2p, (c) Fe 2p, (d) O 1s, (e) Mn 2p, (f) Ce 3d high-

resolution XPS spectra after stability testing.



Figure S3 The comparison of OER performance for some representative non-noble 

electrocatalysts.

Figure S4 CV curves of (a) Mn0.2Ce0.8-NiFe-LDH/NF, (b) Mn-NiFe-LDH/NF, (c) Ce-

NiFe-LDH/NF, and (d) NiFe-LDH/NF for the OER reaction at different scan rates.



Figure S5 SEM image of Mn0.2Ce0.8-NiFe-LDH/NF after OER stability testing(a) 2 

µm and (b) 400 nm.

Figure S6 The comparison of HER performance for some representative non-noble 

electrocatalysts.



Figure S7 CV curves of (a) Mn0.2Ce0.8-NiFe-LDH/NF, (b) Mn-NiFe-LDH/NF, (c) Ce-

NiFe-LDH/NF, and (d) NiFe-LDH/NF for the HER reaction at different scan rates.

Figure S8 SEM image of Mn0.2Ce0.8-NiFe-LDH/NF after HER stability testing(a) 2 

µm and (b) 400 nm.



Figure S9 Optimized configurations of intermediates (a)OH*, (b)O* and (c)OOH* of 

NiFe-LDH/NF 

Figure S10 Optimized configurations of intermediates (a)OH*, (b)O* and (c)OOH* of 
Mn0.2Ce0.8-NiFe-LDH/NF

Figure S11 Schematic of the OER mechanism for NiFe-LDH/NF and Mn0.2Ce0.8-NiFe-
LDH/NF.



2. Supplementary Tables

Table S1 Comparison of electrocatalytic performance for OER to other reported 

catalysts in 1.0 M KOH.

J η mV Tafel slope
Catalysts

(mA cm-2) (vs.RHE) (mV dec-1)
Electrolyte reference

10 237Mn0.2Ce0.8-NiFe-

LDH/NF 100 269
20.59 1.0 M KOH This work

B-CoO/Co@NC/NF 10 307 65.2 1.0 M KOH 1

NiCoOx-CN 10 326 70.8 1.0 M KOH 2

Co2P–Co3O4/C 10 246 69.5 1.0 M KOH 3

CoNiIr ZLDH 10 202 62.3 1.0 M KOH 4

La-NMS@NF 100 300 152 1.0 M KOH 5

NiSe2/Ni3Se4/NF 100 309 71.9 1.0 M KOH 6

NiFeOxHy/NF-x 100 306 53 1.0 M KOH 7

FeS2MS/NF 100 314 60 1.0 M KOH 8

Ni3S2/NiO 100 320 46 1.0 M KOH 9

RuO₂ 10 370 \ 1.0 M KOH 10

Table S2 Comparison of electrocatalytic performance for HER to other reported 

catalysts in 1.0 M KOH.

Catalysts J/mA cm-2 η/mV(vs.RHE) Electrolyte reference

10 159Mn0.2Ce0.8-NiFe-

LDH/NF 50 229
1.0 M KOH This work

NiCoV-LDH/NF 10 175 1.0 M KOH 11

CoNiP/NF 10 147 1.0 M KOH 12

1T-MoS2 10 158 1.0 M KOH 13



GDY-MoO3 10 170 1.0 M KOH 14

Co2-N-HCS 10 166 1.0 M KOH 15

S-NiFeOOH 10 176 1.0 M KOH 16

Te/Fe-NiOOH 10 167 1.0 M KOH 17

NiFeOOH 10 145 1.0 M KOH 18

Pd/NiFeOx 10 180 1.0 M KOH 19

Pt/C 10 73 1.0 M KOH 20

3. Theoretical model information

All the DFT calculations were conducted based on the Vienna Ab initio Simulation 

Package (VASP) 21 22. The exchange-correlation potential was described by the 

Perdew−Burke−Ernzerhof (PBE) generalized gradient approach (GGA) 23. The electron-

ion interactions were accounted by the projector augmented wave (PAW) 24. All DFT 

calculations were performed with a cut-off energy of 400 eV, and the 2×2×1 Monkhorst-

Pack grid k-points were selected to sample the Brillouin zone integration. The energy and 

force convergence criteria of the self-consistent iteration were set to 10-5 eV and -0.05 eV 

Å-1, respectively. DFT-D3 method was used to describe van der Waals (vdW) interactions 
25.

The Gibbs free energy changes (ΔG) of the reaction are calculated using the 

following formula: 

U pH+ ZPE        G = E T S G G

where ΔE is the electronic energy difference directly obtained from DFT calculations, 

ΔZPE is the zero-point energy difference, T is the room temperature (298.15 K) and ΔS 

is the entropy change. ΔGU = −eU, where U is the applied electrode potential. ΔGpH = 

kBT × ln 10 × pH, where kB is the Boltzmann constant, and pH value is set to 0.
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