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Abstract: Transition metal phosphides as cocatalysts have been widely used in electrocatalysis, photoelectrocataly-
sis, and electrochemical energy storage. But its stability in water medium is seldom studied. Nickel phosphide (Ni P)
was synthesized and the reaction of Ni,P with H,0 was studied in detail. The results showed that serious corrosion of
Ni,P occurred when Ni P was dispersed in the water while H, was generated. At the same time, the corrosion
products of PO, and Ni** ions were detected. Such Ni P corrosion in water is highly dependent on Ni P crystal struc-
ture and components. The deposition of NiO, ZnO, and TiO, metal oxide protective layer on Ni P can improve the anti-

corrosion ability of Ni P in the aqueous medium.
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Fig2  (a) Hydrogen evolution activity of Ni P synthesized with different n,/ny; in the dark; (b) ry; of corresponding

Ni P in the dark; (¢) Cycling stability of hydrogen evolution activity for Ni P (n,/ny=2) in the dark
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Fig.3 Ni P synthesized with different ny/ny;: (a) concentration of phosphate ions versus time in Ni P reaction system

measured by spectrophotometry in the dark; (b) concentration of Ni and P measured by ICP-OES in Ni P

reaction system after 3 h reaction in the dark; (c) H, evolution activity of Ni P under light irradiation;

(d) spectrophotometric detection of PO,’” concentration in solution after 3 h light irradiation reaction
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Fig.4 TEM image (a), HRTEM image (b), HAADF-STEM image (e), and Ni, P, O element mappings (g, i, k) of Ni P (n,/n=2);
TEM image (c), HRTEM image (d), HAADF-STEM image (f), and Ni, P, O element mappings (h, j, 1) of Ni P (n,/ny=2)

after cycling reaction; XRD patterns of Ni P (n,/n=2) after cycling reaction (m)
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Fig.6  XPS spectra of Ni2p;, (a) and P2p (b) of Ni P synthesized with different ny/ny
R1 E ndngi & BB Ni P Ni2p,, 1 P2p #I & IETE R & Eb (%)
Table 1 Fraction (%) of Ni2p,, and P2p fitting peak area of Ni P synthesized with different n/n

Ni2ps Ni2ps, Ni2ps P2p P2p P2 P2

s (ca.8534eV)  (ca.856.7eV)  (ca.861.2eV)  (ca.1294eV)  (ca. 130.3eV)  (ca. 133.7eV)  (ca. 134.7 eV)
0.5 24.58 41.84 33.57 12.28 13.50 4422 29.99
I 35.62 32.48 31.89 13.15 14.84 47.04 24.96
2 54.50 25.08 20.42 27.80 22.39 28.52 21.28
4 70.17 17.31 1251 22.92 28.41 27.12 21.55
6 60.66 24,55 14.79 26.42 14.85 40.09 18.63

&2 FAXRFRIEFRE n/nHERENLPFPHINIHEE
Table 2 XRF measurement of Ni and P content in Ni P synthesized with different n,/n

Intial ny/ny, Weight of P/ % Weight of Ni / % np/ny; in product
0.5 24332 68.275 0.675
1 23.907 67.787 0.668
2 20.576 77.798 0.501
4 23218 72.915 0.603
6 24.165 70.622 0.648

7 R 1 T H AR AR SURIFE S 0.18 F10.19 nm, 77 S LAY Ni,P o ZWAH 2 S i 2 88 1R 59, 5 XRD
S JE T Niy,Ps 19 (312) &7 18 A1 Ni,P 79 (210) 47 T [ FRAIEZE R —2
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Fig.8 NiO@Ni, P prepared by annealing Ni,P (n,/n=2) in air atmosphere at 450 °C for different times: (a) Ni2p,, high-resolution

XPS spectra; (b) XRD patterns; (c) hydrogen evolution activity in the dark
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