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Fig.1 TEM specira ((a) . (b)), particle size distribution histogram (c) and HRTEM spectra (d)—(f); (g) HAADF-STEM image and
EDS mappings of C,B,Ni,Ru of Ru-Ni/ C
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Fig.3 The XPS spectra comparison of (a) O 1s; (b) B 1s; (¢) Ru 3p; (d) Ni 2p of Ru-Ni/C
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Fig.4 (a) The polarization curve of the catalysts at a scanning rate of 5 mV+s™ in 1 mol-L™" KOH; (b) Corresponding Tafel curve;

(c) The CVs of Ru-Ni/C at different scan rate; (d) Linear fitting diagram of current density and scanning rate of three catalysts
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Hydrogen Evolution Research of Ru-Ni/C Catalyst in Alkaline Medium

CHEN Yan, YANG Tian-xuan, LI Jiang, WU Mei-xia’, SHANG Jian-peng, GUO Yong, LI Zuo-peng
(Shanxi Provincial Joint Laboratory of Clean Energy Materials, School of Chemistry and Chemical
Engineering, Shanxi Datong University, Datong 037009, China)

Abstract: The efficient production and utilization of hydrogen is crucial to building a clean and low-carbon
energy system. Hydrogen production from alkaline electrolyzed water is the most widely used hydrogen production
technology in China, but there is also a problem of high energy consumption. Therefore, it is urgent to find low-
cost and high-performance electric catalysts for hydrogen evolution reaction (HER) to improve water decomposition
efficiency. In this work, bimetallic supported Ru-Ni/C catalysts were synthesized by deposition precipitation method.
The morphology and structure of the catalyst were characterized by Transmission Electron Microscope (TEM) and
X-Ray Diffraction (XRD). The HER performance was tested by Linear Sweep Voltammetry (LSV), Electrochemical
Impedance Spectroscopy (EIS), etc. It was shown that the RuNi bimetallic on the carbon support was uniformly
dispersed, and the overpotential was only 34.4 mV at the current density of 10 mA+cm™ and the stability was good,
Tafel slope is only 60.33 mV+dec™, which is smaller than commercial Pt/C. Tt shows that Ru-Ni/C catalyst exhibits
excellent HER electrocatalytic activity and stability. The synergistic effect between RuNi bimetals greatly promotes
the catalytic performance of the catalyst. This research provides a new idea for the development of an efficient cathode
catalyst for hydrogen production from alkaline water splitting.

Key words: electrocatalyst; RuNi bimetal; hydrogen evolution reaction; water splitting



