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Synthesis and Electrocatalytic Bifunctionality for Hydrogen and Oxygen
Evolution of Platelet-like Ru-Doped Ni,P Nanocatalyst

LIU Ying LU Xu-Yun CHE Zhi-Wen WANG Wei BAO Jian-Chun™
(College of Chemistry and Materials Science, Nanjing Normal University, Nanjing 210023, China)

Abstract: This work reports a platelet-like Ru-doped Ni,P nanosheet catalyst which was prepared by a simple
one-pot method. The introduction of Ru not only significantly enhances the electron transport property of the
catalyst, but also contributes to platelet-like morphology which causes a large number of step and dislocation
defects on the catalyst surface; in addition, electrochemical tests reveal that both Ru and Ni,P are effective active
components for electrocatalysis. These factors jointly enhance the electrocatalytic hydrogen evolution reaction
(HER) and oxygen evolution reaction (OER) performances of the Ru-doped Ni,P catalyst. For HER, the Ru-doped
Ni,P catalyst shows superior onset potential (35 mV), Tafel slope (34 mV -dec™) and long-term cycling stability
(3 000 cycles), superior than that of the individual Ni,P, Ru and close to the commercial 20%Pt/C catalyst. For
OER, the Ru-doped Ni,P catalyst displays a small onset potential of 1.54 V and overpotential (1,9 of 0.49 V,
superior to the NiyP, Ru, 20%Pt/C, and close to the commercial 1rO, catalyst.
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Fig.6 (a) HER polarization curves of the Ni,P nanosheets, Ru nanoparticles, platelet-like Ru-Ni,P nanosheets and
commercial 20% Pt/C catalysts in 0.5 mol-L™ H,SO,; (b) Tafel slopes of different catalysts; (c) Cycling stability
of the Ru-Ni,P catalyst; (d) Electrochemical impedance spectra of different catalyst at a potential of 200 mV
(Inset is the impedance spectra of the Ru-Ni,P catalyst under different potentials); Poisoning experiments for

the (e) Ru-Ni,P, (f) individual Ru and Ni,P catalysts with 1 mol-L" KSCN
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A& HI T Ru-NiP 7R & | 38 7T DA 4 8 31 B AH AR
(4 5t 4 Ja (U Pd P AL I 43 T b5 (an i U 4 R
TR ALY, Bt 45, % I & 8 AL i AT RE L i b
FIEAEENE L,
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