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Figure S1 Optical photograph of Ni foam, Co(OH)F/NF and CoP-0.15M/NF.

Figure S2 SEM images of (a-b) bare NF and (c) CoP-0.15M at the low magnification.
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Figure S3 EDS spectra of (a) Co-0.15M precursor and (b) CoP-0.15M.
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Figure S4 XRD patterns of (a) the obtained precursors and (b) corresponding CoP

nanostructures with different morphologies.



Figure S5 The pH values of deionized water and 0.15M NH4F solution.
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Figure S6 Sectional linear element distribution curves of (a) CoP-0.00M, (b) CoP-

0.05M, (c) CoP-0.15M, and (d) CoP-0.30M.
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Figure S7 CVs of (a) CoP-0.00M, (b) CoP-0.05M, (c¢) CoP-0.15M, (d) CoP-0.30M,
and (e) CoP-0.45M at scan rates of 100, 120, 140, 160, 180, and 200 mV s,

respectively. (f) Corresponding fitted curves.
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Figure S8 (a) The ECSA of the obtained CoP catalysts. (b) The LSV curves and (c) the
Tafel slope plots of the obtained CoP catalysts normalized to their ECSA. The ECSA

calculated by the equation of ECSA= Ca/Cs, where the specific capacitance (Cs) value

is estimated to be 0.04 mF cm™2.
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Figure S9 (a) XRD pattern of Ni2P/NF obtained by the direct phosphorization of NF.

(b) Nyquist plots of NF, Co(OH)F, Ni2P/NF, and CoP-0.15M/NF electrodes at the

overpotential of 76 mV.



Figure S10 (a-c) SEM images of CoP-0.15M/NF after the 24 h HER testin 1.0 M KOH.

Figure S11 (a-c) TEM images and (d) HRTEM image of CoP-0.15M after the 24 h
HER test.
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Figure S12 (a) XPS survey spectrum and (b-d) high resolution Co 2p, P 2p, and O1s
spectra of CoP-0.15M after the 24 h HER test.
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Figure S13 (a) EDS spectrum and (b) XRD pattern of CoP-0.15M after the 24 h HER

test.



Table S1 The elemental compositions of the prepared Co-0.00M, Co-0.05M, Co-
0.15M, Co-0.30M, and Co0-0.45M precursors.

Element (at%) Co Ni (0 F C
Co-0.00M 27.35 3.24 53.07 0 16.34
Co-0.05M 27.81 5.63 48.59 4.17 13.81
Co-0.15M 21.89 3.34 51.47 8.95 14.35
Co-0.30M 15.59 2.71 51.46 14.29 15.43
Co-0.45M 22.55 0 29.99 38.71 8.75

Table S2 The elemental compositions of the prepared CoP-0.00M, CoP-0.05M, CoP-
0.15M, CoP-0.30M, and CoP-0.45M samples.

Element (at%) Co Ni (0 P
CoP-0.00M 25.17 9.61 45.84 19.4
CoP-0.05M 26.10 3.92 47.90 34.96
CoP-0.15M 32.58 5.25 29.86 32.31
CoP-0.30M 19.42 3.76 48.30 28.52

CoP-0.45M 44.54 3.70 25.16 26.60




Table S3 The Rs and Rct values of the obtained CoP catalysts according to the fitted

equivalent circuit.

CoP-0.00M CoP-0.05M  CoP-0.15M  CoP-0.30M  CoP-0.45M

Rs (Q) 1.68 1.65 1.63 1.59 1.67

Ret (Q) 5.45 2.50 1.98 3.55 5.33




Table S4 Comparisons of the overpotentials and Tafel slopes of CoP-0.15M and
reported CoP electrocatalysts for HER in 1.0 M KOH.

Electrocatalysts ;rrzs ! dsé!gf)e nwo (mMV)  Reference
CoP nanorods 60.75 71 This work
CoP NC/CNT 54 122 1
CoP/rGO 50 105 2
CoP HP 59 159 3
CoP@BCN 52 215 4
Ni2P-CoP 64 105 5
HNDCM-Co/CoP 64 135 6
Co2P/CNTs 103 132 7
Nio.69C00.31—P 62 96 8
CoP/NiCoP/NC 64 75 9
Fe—Co2P/NCNTs 68 104 10
CoP/CoP2/Al203 63 138 11
P-Co304 52 120 12
NC@CuCo2Nx/C 76 105 13
NiCo-nitrides/NiC0204/GF 62 71 14

Co/CoN/Co2P-NPC 51 99 15




Table S5 The elemental compositions of CoP-0.15M before and after the 24 h HER

test.

Element
i P
(at%) Co Ni (0)
Before 32.58 5.25 29.86 32.31

After 40.41 6.42 37.01 1 16.16 1
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