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Computational Details

All DFT calculations were performed using the Vienna ab initio simulation package 

(VASP5.4.4).1 The exchange-correlation is simulated with PBE functional and the ion-

electron interactions were described by the PAW method.2,3 The vdWs interaction was 

included by using empirical DFT-D3 method.4 The Monkhorst-Pack-grid-mesh-based 

Brillouin zone k-points are set as 2×2×1 for all periodic structure with the cutoff energy 

of 400 eV. The convergence criteria are set as 0.02 eV A-1 and 10-5 eV in force and 

energy, respectively. 

The free energy calculation of species adsorption ( ) is based on Nørskov et al’s G

hydrogen electrode model.5

                                        (1)ZPE U=  + eG E E T S G     

Herein ΔE, ΔEZPE, and ΔS respectively represent the changes of electronic energy, 

zero-point energy, and entropy that caused by adsorption of intermediate, while the eGU 

is free energy change contributed by the applied potential, 1.23 V in typical OER. The 

entropy of H++e- pair is approximately regarded as half of H2 entropy in standard 

condition.6 



Fig. S1 SEM image of FeP nanosheets.

Fig. S2 SEM image of Co2P nanosheets.

Fig. S3 XRD patterns of the Co3O4/Fe3O4 nanosheets.



Fig. S4 XRD patterns of the FeP and Co2P nanosheets.

Fig. S5 Co2P/FeP nanosheets of AFM image.

Fig. S6 Co2P/FeP nanosheets of experimental SAED pattern.



Fig. S7 TGA curves of Co2P/FeP nanosheets and their derived Co3O4/Fe3O4 
nanosheets.

Fig. S8 (a) Nitrogen adsorption-desorption isotherm, and (b) pore size distribution for 
Co2P/FeP nanosheets.

Fig. S9 (a) nitrogen adsorption-desorption isotherm, and (b) pore size distribution for 
Co3O4/Fe3O4 nanosheets.



Fig. S10 C 1s XPS spectrum of Co2P/FeP nanosheets.

Fig. S11 LSV curves of a series of Co2P/FeP nanosheets with different Co/Fe ratios 
measured in 1 M KOH.



Fig. S12 CV curves at different scan rates (20-100 mV s-1 with the interval of 20 mV 
s-1) of (a) Co2P/FeP nanosheets. (b) FeP nanosheets. (c) Co2P nanosheets. (d) 
Co3O4/Fe3O4 nanosheets and (e) commercial RuO2 catalysts during OER process under 
1 M KOH solution.

Fig. S13 ECSA of (a) Co2P/FeP nanosheets, (b) FeP nanosheets, (c) Co2P nanosheets, 
(d) Co3O4/Fe3O4 nanosheets, and (e) commercial RuO2 catalysts during OER process 
under 1 M KOH solution.
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Fig. S14 The long-term durability test of Co2P/FeP nanosheets and commercial RuO2 
at 10 mA cm-2 in 1 M KOH solution. 

Fig. S15 Chronoamperometric curve for Co2P/FeP nanosheets and Co2P/FeP without 
carbon layer.
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Fig. S16 XRD patterns of the Co2P/FeP nanosheets after the long-term durability test.

Fig. S17 The full XPS spectrum of Co2P/FeP nanosheets after the long-term durability 
test.



Fig. S18 XPS spectra of (a) Fe 2p, (b) Co 2p, and (c, d) P 2p for Co2P/FeP nanosheets 
after the long-term durability test.

Fig. S19 Structure model of Co2P nanosheets.

Fig. S20 Structure model of FeP nanosheets.



Fig. S21 Structure model of Co2P/FeP nanosheets.

Fig. S22 Calculated DOS profiles of FeP nanosheets.

Fig. S23 Calculated DOS profiles of Co2P nanosheets.



Table S1 A series of Co2P/FeP nanosheets with varying Co/Fe synthetic parameter ratios and their 
corresponding properties.

Entry Samples
n (Co 

source) 
(g)

n (Fe 
source) 

(g)

η10 for OER 
(mV)

η100 for OER 
(mV)

1 Co-Fe-0.5 0.415 0.636 267 313 

2 Co-Fe-1 0.623 0.477 303 364 

3 Co-Fe-1.5 0.747 0.382 251 322 

4 Co-Fe-1.75 0.913 0.255 294 364 

5 Co-Fe-2 0.830 0.318 257 304 

6 Co-Fe-2.25 0.862 0.294 276 344 

7 Co-Fe-2.5 0.890 0.273 284 365 

8 Co-Fe-3 0.934 0.239 274 372 

9 Co-Fe-4 0.996 0.191 333 401 

10 CP / / 480 /



Table S2 The OER performances of nonnoble-based electrocatalysts that reported 
recently.

Overpotenti
al (mV)

Tafel (mV 
dec-1)

Current 
density (mA 

cm-2)
Res.

Co2P/FeP 257 39.6 10 This work

FeP 416 73.2 10 This work

Co2P 400 68.2 10 This work

CoFe2O4 309 67.4 10 8

Co3O4 278 41 10 9

Co3–xPdxO4 370 60 10 10

FeP4/CoP/C 258 41 10 11

Fe-Ni-Pi-5-SHP 263 44 10 12

Co3Cu-Ni2MNs 288 87 10 13

Ni3N@2M-MoS2 327 38.9 10 14

MoS2/NiS2 381 92 10 15

FeP 470 137 10 16

CoP 340 114 10 16

Fe2P/NiCoP 272 92.1 10 17

Fe2P@FeN3P1-NC 320 46.4 10 18

FeP/CoP 266 60.86 10 19

Fe2O3/FeP 264 47 10 20

FeP@Au 320 56.8 10 21

CoP 345 47 10 21

Ni–P 344 49 10 21

CoNiFeP@C NPs 260 65.5 10 22

NiFeP/CoP 274 70 10 23



Table S3 D-band center of Co2P, FeP, and Co2P/FeP

Co2P FeP Co2P/FeP

d-band-center-up -1.67 -2.072 -1.532

d-band-center-down -0.924 -0.484 -0.958

d-band-center -1.297 -1.278 -1.245
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