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Abstract

The increasing demand for energy resources and the environmental problems due to the consumption of fossil
fuels has drawn attention to the creation of clean and renewable energy resources. Hydrogen is one of the
promising energy resources for future fuels. Hydrogen can be produced with high purity and without emitting
pollution via electrochemical water splitting. Notably, this method requires low-cost, active, and stable
electrocatalysts with good corrosion resistance. Therefore, the selenide of transition metals, especially Nickel,
was considered in research. Besides, one of the most important disadvantages of transition metals selenides is
their low electrical conductivity. Therefore, this research used reduced graphene oxide to improve the electrical
conductivity and increase the electrochemical active surface area. Therefore, reduced graphene oxide was
electrodeposited on the surface of nickel foam.Furthermore, nickel selenide was coated on the rGO/NF surface
via electrodeposition. As a result, the high electrical conductivity and high available surface area led to the
achievement of low overpotential at the current density of 10 mA.cm2. These values for HER and OER were 68
mV at current density of 10 mA.cm and 281 mV at current density of 200 mA.cm, respectively. In addition,
the results of the 24 hours chronopotentiometry test in both anodic and cathodic regions promise high stability
and corrosion resistance of the synthesized electrode in the alkaline environment of 1 M KOH solution.

Keywords: Hydrogen Evolution Reaction, Oxygen Evolution Reaction, Reduced graphene oxide, Nickel
selenide, Electrodeposition.
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