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Abstract

Hydrogen is considered one of the most potential energy carriers due to its recyclable and
nonpolluting nature as well as the fact that it is available in unlimited quantities [1]. Hydrogen
gas can be easily produced by water electrolysis in very high purity. However, this technique
is quite expensive due to high energy consumption. The cost of hydrogen is directly
proportional to the voltage of operation of electrolysis, which can be reduced by choosing an
electrode material with good electrocatalytic activity and electrolyte conditions. 1t was
reported that NiCoZn alloys have good electrocatalytic activity for the hydrogen evolution
reaction (HER) [2-4]. But, the effect of Zn content and the characterization of the NiCoZn
composite coatings for the HER haven’t been studied in detail.

In this study, nickel-cobalt-zinc (Cu/NiCoZn) composite coatings with various Zn content
were electrochemically deposited on a copper electrode. After deposition, the electrodes were
immersed in 30% NaOH solution at room temperature over 24 h and more active Zn was
dissolved in order to obtain more porous surfaces. The coated electrodes were characterized
using cyclic voltammetry, atomic absorption spectroscopy, scanning electron microscopy and
scanning electrochemical microscopy techniques. Electrocatalytic activity of the coatings for
the HER was studied in | M KOH solution using cathodic current-potential curves and
electrochemical impedance spectroscopy techniques. It was found that, the HER activity of
the composite coatings depends on the deposition current density, chemical composition and
the thickness of the composite coatings. The Cu/NiCoZn-3 electrode (which the mole ratio of
Ni2:Co*2:7n" in the plating bath was 6:4:0.6) was found to be best suitable cathode material
for the HER in alkaline medium under the studied experimental conditions. Its catalytic
activity was related to the porosity as well as synergistic interaction of Ni and Co.
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