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Fig. S1  SEM images of different samples: (a) Co2Fe1 LDH and (b) Co1Fe2 LDH

Fig. S2  XRD patterns of the Co2Fe1 LDH and Co1Fe2 LDH

Table S1. Mass fraction of Co and Fe in different LDHs defined by ICP-OES.

Sample Co (wt. %) Fe (wt. %) Other elements (wt. %)

Co2Fe1 LDH 25.3 11.9 62.8
Co1Fe1 LDH 19.2 18.5 62.3
Co1Fe2 LDH 13.5 25.7 60.8

Co LDH 35.3 / 64.7
Fe LDH / 41.2 58.8

Fig. S3  (a) TEM and (b) HRTEM images of Co2Fe1 LDH, Inset to (b): Corresponding SAED pattern



Fig. S4  (a) TEM and (b) HR-TEM images of Co1Fe2 LDH, Inset to (b): Corresponding SAED pattern

Fig. S5  Electronic structure analysis of the Co2Fe1 LDH: (a) XPS survey spectra, (b) Co 2p XPS spectra, (c) Fe 2p XPS 
spectra and (d) O1 s XPS spectra



Fig. S6  Electronic structure analysis of the Co1Fe2 LDH: (a) XPS survey spectra, (b) Co 2p XPS spectra, (c) Fe 2p XPS 
spectra and (d) O1 s XPS spectra



Fig. S7  Equivalent electrical circuit of electrochemical impedance spectroscopy. An equivalent electrical circuit used 
to model the OER process.

Table S2. The values of Rct of the Co2Fe1 LDH, Co1Fe1 LDH, Co1Fe2 LDH, Co LDH and Fe LDH from EIS spectra.

Samples Co2Fe1 LDH Co1Fe1 LDH Co1Fe2 LDH Co LDH Fe LDH IrO2

Rct (Ω) 1.53 1.14 1.46 3.25 2.68 3.9

Fig. S8  The scan rate-dependent CV curves of (a) Co LDH, (b) Fe LDH and (c) Co1Fe1 LDH

Fig. S9  (a) ECSA and (b) ECSA-normalized OER activity of the Co1Fe1 LDH, Co LDH and Fe LDH 



Fig. S10  TOF curves of the Co2Fe1 LDH, Co1Fe1 LDH, Co1Fe2 LDH, Co LDH and Fe LDH

Table S3. The values of TOFs of the Co2Fe1 LDH, Co1Fe1 LDH, Co1Fe2 LDH, Co LDH and Fe LDH for OER.

Samples Co2Fe1 LDH Co1Fe1 LDH Co1Fe2 LDH Co LDH Fe LDH

TOFs for OER
@1.53 V vs. RHE

(S-1)
0.03295 0.03839 0.02246 0.00253 0.000096

Fig. S11  XRD patterns of Co1Fe1 LDH before and after OER stability test



Fig. S12  SEM images of different samples: (a) Co1Cr1 LDH, (c) Co1Mn1 LDH, (e) Co1Ni1 LDH and (g) Co1Cu1 LDH; (b,d,f,h) 
the corresponding PXRD patterns of them

Fig. S13 The LSV and EIS curves of different Co1M1 LDHs



Table S4. Comparison of the OER activity between Co1Fe1 LDH with other electrocatalysts in 1.0 M KOH

Catalysts
Catalyst loading

(mg cm−2)
η10

(mV)
Tafel slope
(mV dec−1)

Reference

Co1Fe1 LDH 1.00 270 42.7 This Work
Co-LDH FNSAs 0.18 300 110 Co-precipitation [S1]

CoFe LDH 0.71 310 72.7 Hydrothermal [S2]

Co1Fe0.2 NPs 0.28 246 37.0 Co-precipitation [S3]

Co0.55Fe0.45BPO-OER 0.70 270 26.0 Hydrothermal [S4]

CoFe-LDHs 1.00 310 59.0 Co-precipitation [S5]

Co2FeO4 0.20 293 67.0 Hydrothermal [S6]

 CoFe-MOF-OH 0.21 351 48.0 Hydrothermal [S7]

Co4Fe6-MOF 1.00 241 30.1 Co-precipitation [S8]

CoFe LDH 0.10 404 -  Solvothermal [S9]

Co5Fe5O(OH) 0.20 276 52.0 Hydrothermal [S10]

 Fe-Co3O4@C/FTO 1.10 396 68.6 MOF-derived pyrolysis [S11]

FeSe2 0.01 330 48.1 Solvothermal [S12]

NF-PVP/CoFe1.3 2.00 234 46.4  electro-spinning [S13]

CoFe LDH -- 280 58.2 Co-precipitation [S14]
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