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1. Cyclic voltammetry
4. Scanning electron microscope
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2. Electrochemical impedance spectroscopy
5. Energy dispersive x-ray analysis

3. Electrochemical polarization
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Investigation of the influence of preparation method on the activity of
nickel/ruthenium oxide electrode in hydrogen evolution reaction
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Abstract: RuO, coating was fabricated by two different methods including thermal decomposition
of RuCl, at 400°C and electrochemical deposition from RuCl, bath-heat treatment at 120 °C on
the Ni substrate. Electrocatalytic activity of prepared coatings were investigated toward hydrogen
evolution reaction (HER) ina 1 mol.L! solution of sodium hydroxide by electrochemical techniques
including cyclic voltammetry, electrochemical impedance spectroscopy, and electrochemical
polarization. The results revealed the better kinetics of HER on electrochemically deposited coating
so that the charge transfer resistance and tafel slopes are lower and current densities are higher
at the surface of the same coating. SEM micrographs, EDX analysis, and XRD patterns were
provided in order to investigate the morphology and structure of the surfaces. These investigations
were showed that the electrochemically prepared coating has amorphous structure with higher

roughness at the surface, while thermally prepared coating has a smooth and uniform state.

Keywords: Ruthenium Oxide, Thermal decomposition, Electrochemical deposition, Hydrogen

evolution reaction.
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