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Figure S1. FESEM images of (a) FeCoP,/C, (b) W os-FeCoP,/C and (c) Wy 15-FeCoP,/C

S-2



604 FeCoP,/C 60 Wy ¢5-FeCoP,/C
4 oo02s 5
gl WL
40'":00(“5 \
0 0.0010

204 0 W 20 30 40 50
Pore Diameter (nm)

50 <] 00012

i
- .\/' .
Enuu«u .Jf
40 4 PDDDGE
£ 0.0008

o

™

§

T 304g"™
=

3

o

=

s T ——
© 0.0002

0.0000
20 0 10 20 30 40 %0
Pore Diameter (nm)

101 10
0 T T T T 0 T T T T
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
Relative Pressure(P/P,) Relative Pressure(P/P,)
(c) (d),,
804 W, ,-FeCoP,/C 80 W, 45-FeCoP,/C
— 704 o008 i 0.008
i £ 0005 A, s 701
o 604 ¢ Jii X [@)] Eucue
- oo 1 Al \ o 0804
£ 509 %Fomm f\,r\ 1 \ E 1E o000
Sl 2
o 401 § ~ O 404 Zoon2
e 30 T 0.001 | c ° .
= T omo =2 309 oo
[e] o 10 20 30 40 50 &) 10 20 30 40 50
> 20 Pore Diameter (nm) = 204 Pore Diameter (nm)
10 1 10 -
D T T T T 0 Ll T T T
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 04 0.6 0.8 1.0
Relative Pressure(P/P,) Relative Pressure(P/P,)

Figure S2. N, adsorption-desorption isotherms of (a) FeCoP,/C, (b) Wy ¢s-FeCoP,/C, (¢) Wy -
FeCoP,/C, and (d) W 15s-FeCoP,/C

Table S1. The surface areas and pore volume of FeCoP,/C, Wy ¢s-FeCoP,/C, W, ;-FeCoP,/C and
W0.15-FCCOP2/C

Surface area Micropore volume Mesopore volume
Samples
(m*g™) (em’ g) (em®g™)
FeCoP,/C 22.81 0.0095 0.074
Wy.05-FeCoP,/C 28.22 0.0104 0.087
Wy .1-FeCoP,/C 36.94 0.0124 0.121
W.15-FeCoP,/C 30.67 0.0108 0.115




Table S2. The normalized atomic ratios of Fe, Co and W elements in W,-FeCoP,/C measured by

ICP-OES
Samples Fe Co w Fe: Co: W
(Atomic) (Atomic) (Atomic) (Atomic)
W.05-FeCoP,/C 4.22 4.32 0.19 1.11:1.14:0.05
Wy.1-FeCoP,/C 3.87 3.90 0.36 1.08:1.09:0.1
Wo.15-FeCoP,/C 4.11 3.89 0.51 1.21:1.14:0.15
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Figure S3. Raman spectra of FeCoP,/C » Wy ¢s-FeCoP,/C, Wy -FeCoP,/C and W, ;5-FeCoP,/C

Table S3. The ratios of Ip/Ig in different samples measured by Raman spectra

Samples Ip/lIg
FeCoP,/C 1.018
Wo.0s-FeCoP,/C 1.010
W 1-FeCoP,/C 1.002
Wo.15-FeCoP,/C 1.008
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Figure S4. Fe 2p XPS spectra of FeCoP,/C » W os-FeCoP,/C, W -FeCoP,/C and W ;-
FeCoP,/C
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Figure S5. Co 2p XPS spectra of FeCoP,/C » Wy ¢s-FeCoP,/C, W, ;-FeCoP,/C and W ;5-
FeCoP,/C
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Figure S6. P 2p XPS spectra of FeCoP,/C » Wy gs5-FeCoP,/C, Wy ;-FeCoP,/C and W 15-FeCoP,/C
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Figure S7. W 4f XPS spectra of FeCoP,/C » W ¢s-FeCoP,/C, W 1-FeCoP,/C and W ;-

FeCoP,/C
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Table S4. OER performances of recently reported representative electrocatalysts in 1 M KOH

electrolyte
Catalysts Overpotential Electrolyte Reference
Fe-Co-P Alloy Hollow
252 mV@10 mA cm? 1.0 M KOH 1]
Spheres on GCE
NiCoP/C Nanoboxes on
330 mV@10 mA cm? 1.0 M KOH (2]
GCE
NiCoP/SCW 220 mV@10 mA cm? 1.0 M KOH 3]
Mo-doped CoP Nanoarrays
305 mV@10 mA cm™ 1.0 M KOH 4]
on carbon cloth
O-doped CoP
P @ 280 V@10 mA cm? 1.0 MKOH (5
RGO on GCE
Co/CoP Nanoparticles
340 mV@10 mA cm? 1.0 M KOH 6]
on GCE
Amorphous NiFeP on
219 mV@10 mA cm™ 1.0 M NaOH 7]
GCE
Sulfur-doped Co,P on Ni
360 mV@100 mA cm? 1.0 M KOH (8]
Foam
FeCoNiP on carbon cloth 270 mV@100 mA cm 1.0 M KOH %]
264 mV@10 mA cm
W,-FeCoP,/C 1.0 M KOH This work

310 mV@100 mA cm
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Table S5. The Cy and the fitted Rct of FeCoP,/C, Wy os-FeCoP,/C, Wy 1-FeCoP,/C and W ;5-

FeCoP,/C
Samples Ca (mF cm?) Rct (Q2)
FeCoP,/C 5.78 16.14
Wo.05-FeCoP,/C 6.25 12.57
Wy.1-FeCoP,/C 7.15 7.86
Wo.15-FeCoP,/C 6.78 9.85
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Figure S8. XRD patterns of the W, ;-FeCoP,/C and the W ;-FeCoP,/C after OER tests
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