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Figure S1 a) and b) SEM images of CoFeCr-6:2:1 with different magnification.
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Figure S2 a) HRTEM image of CoFe-2:1; b), c), and d) Element mapping of Co, Fe 

and O, respectively.
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Figure S3 a) XPS survey of CoFe-2:1 and CoFeCr-6:2:1, b) High-resolution XPS 

spectra of C 1s spectrum of CoFe-2:1 and CoFeCr-6:2:1.
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Figure S4 The Nyquist plots of CoFeCr-6:2:1 and CoFeCr-4:1:1. Inset shows the 

corresponding equivalent circuit.
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Figure S5 Electrochemical active surface area analysis. CVs of a) CoFe-2:1, b) 

CoFeCr-6:2:1, c) CoFeCr-4:1:1, d) CoFeCr-6:1:2, and e) CoCr-2:1 at different scan 

rates (20 mV s-1, 40 mV s-1, 60 mV s-1, 80 mV s-1, and 100 mV s-1). f) Linear fitting of 

capacitive currents of the sample vs. scan rate.
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Figure S6 OER polarization curves normalized by ECSA
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Table S1 Summary of the fitting parameters obtained from the Niquist plots.

Tafel slope Cdl EIS

R2 R2 Rs Rct CPE-P CPE-T Chi-Squared

CoFe-2:1 0.989 0.998 1.83 1.864 0.75298 0.01992 0.0070495

CoFeCr-6:2:1 0.995 0.985 1.651 0.381 0.57349 0.32552 0.0030234

CoFeCr-4:1:1 0.969 0.994 1.668 0.452 0.75511 0.19904 0.0017365

CoFeCr-6:1:2 0.955 0.995 1.711 1.889 0.83177 0.019841 0.0012523

CoCr-2:1 0.959 0.999 1.659 2.397 0.89126 0.01071 0.0029008
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Figure S7 a) and b) Side views of the models of CoFe-2:1 and CoFeCr-6:2:1 for DFT 

calculations. The (001) surface are exposed for electrocatalytic OER.

Figure S8 DFT theoretical models of CoFeCr-6:2:1. Structures and bond energies of 

*OH, *O, and *OOH intermediates adsorbed on the Cr sites of the model. 
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Figure S9 Calculated Gibbs free-energy diagram of OER on the Cr sites of CoFeCr-

6:2:1.
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Table S2 DFT results for metal 3d and O 2p band center in the samples.

sample Co Fe

Co2Fe 2.64 2.67

Co2Fe0.5V0.5 2.61 2.91
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Table S3 Comparison of catalytic performance of CoFeCr-6:2:1 hydroxide to recently 

reported high performance metal oxide/hydroxide OER electrocatalysts.

Elecatrocatalyst electrolyte j

(mA cm-2)

η

(mV)

Tafel slope

(mV dec-1)

Ref.

CoFeCr-6:2:1 LDH@CP 1.0 M KOH 10 260 40.1 This work

NiFe LDH-CoC/AB composite 6.0 M KOH 10 289 - 1
Fe-doped Co3V2O8/GC 1.0 M KOH 10 307 36 2

CoMoO NSs@NF 1.0 M KOH 10 270 54.4 3
Fe-UTN/GC 1.0 M KOH 10 270 36.6 4

Porous CoOx/GC 1.0 M KOH 10 306 67 5 
CoFe-LDH/rGO 0.1 M KOH 10 325 - 6

Co2P/CP 1.0 M KOH 10 310 61 7
Co Intercalated NiFe LDH 1.0 M KOH 10 265 47 8

R-CoPx/rGO(O)/GC 1.0 M KOH 10 268 66 9
Co–Fe Oxyphosphide 1.0 KOH 10 280 53 10

LiCoOx/CP 0.1 M KOH 10 290 50 11
PA-CoSx(OH)y/NF 1.0 M KOH 10 261 - 12

ELCMO/GC 1.0 M KOH 10 329 33.8 13 
Ni-BDC/Ni(OH)2/GC   1.0 M KOH 10 320 41 14

DH-CoFe LDHs 1.0 M KOH 10 276 40.3 15
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