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Fig. S1 The models of H adsorption on CoP (a, c) with holes and (b, d) without holes.



Fig. S2 The SEM images of the precursor at different reaction stages. (a) 2 h, (b) 4 h, (c) 8 h and (d) 11 h.



Fig. S3 The XRD pattern of Co-contained precursor.



Fig. S4 The SEM images of Co3O4 (a) with P123 and without P123 (c). The TEM images of Co3O4 with P123 (b) and without P123 

(d).



Fig. S5 (a) Nitrogen adsorption/desorption isotherms and (b) BJH pore-size distribution curves of of different CoP electrocatalysts.



Fig. S6 The XPS survey scan of hole-rich CoP nanosheets (a) and the high resolution XPS spectra of O 1s in CoP nansheets (b).



Fig. S7 (a) XRD pattern, (b) SEM image and (c) TEM image of CoP nanoparticles.



Fig. S8 (a) XRD pattern, (b) SEM image and (c) TEM image of CoP nanorods.

The XRD pattern of the CoP nanoparticles in Figure S7a and CoP nanorods in Figure S8a show the CoP nanoparticles and CoP 

nanorods have the same spinel phase with CoP nanosheets (PDF no.29-0497). The SEM images (Figure S7b and S8b) and TEM 

images (Figure S7c and S8c) show that CoP nanoparticles and CoP nanorods have been successfully synthesized, respectively. 



Fig. S9 Calculated exchange current densities of various samples by using extrapolation methods in 0.5 M H2SO4 solution.



Fig. S10 Cyclic voltammograms (CV) curves of (a) CoP nanosheets, (b) CoP nanoparticles and (c) CoP nanorods in region of 0-0.1 V 

vs. RHE with various scan rates in 0.5 M H2SO4 solution.



Fig. S11 The HER polarization curves of CoP nanosheets, CoP nanoparticles and CoP nanorods normalized to the ECSA in 0.5 M 

H2SO4 solution.



Fig. S12 The TEM images of CoP nanosheets after long-term stability tests in (a) 0.5 M H2SO4 and (b) 1.0 M KOH.



Fig. S13 The high resolution XPS spectra of (a) Co 2p and (b) P 2p of hole-rich CoP nanosheets after long-term stability tests in 0.5 M 

H2SO4. High resolution XPS spectra of (c) Co 2p and (d) P 2p of hole-rich CoP nanosheets after long-term stability tests in 1.0 M 

KOH.



Fig. S14 Cyclic voltammograms (CV) curves of (a) CoP nanosheets, (b) CoP nanoparticles and (c) CoP nanorods in region of 0-0.1 V 

vs. RHE at various scan rates in 1.0 M KOH solution.



Table S1. Calculated surface energies of hole-rich CoP surfaces.
CoP (011) (112) (211) (301)

surface energy
(meV Å2)

191.69 222.93 220.04 226.36

Table S2. Comparison the overpotential at a current density of 10 mA/cm2 in acidic and alkaline electrolytes.

Catalysts η10, acid (mV) η10, alkaline (mV) References

Hole-rich CoP nanosheets 84 94 This work

CoP 113 154 1

CoP@BCN 87 215 2

CoP@NC/rGO 123.8 NA 3

CoP 160 175 4

CoP/NiCoP 125 133 5

Co(OH)x@CoP NA 100 6

Ni-CoP/HPFs 144 92 7

Co2P 95 NA 8

CoP 159 NA 9

CoP@NC 78 129 10

HNDCM-Co/CoP 138 135 11

CoP-NC NA 154 12

Co2P NA 160 13

CoP/CNT 122 NA 14

CoP/CoP2 NA 138 15
NA: Not available.
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