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Investigation of the effect of the chemical composition of the electrodeposition electrolyte
on the morphology of nickel coatings and their electrocatalytic behavior in the
electrooxidation of dilute ethanol
Abstract

In recent years, advancements_in technologies related to renewable energies have led to a growing interest in designing and
constructing electrocatalysts with high efficiency for ethanol fuel cells. In"this context, increasing the effective electrochemical
surface area of electrocatalysts through the synthesis of specific morphologies has been the main method in many studies. In this
research, nickel samples were electrodeposited using a_two-step process, where various concentration ratios of nickel ions to
additives in the electrolyte mixture were adjusted, and their efficiency for the electrooxidation of ethanol in an alkaline environment
was investigated. Microstructural investigation confirmed that the morphology of nickel can vary from the appearance of
pergendlcular flakes to a rough micro-nano scale porous structure. By adjusting the concentration ratios of nickel ion to additive
to 300/238 and 150/119, maximum and minimum roughness values of 0.292 and 0.144 um were reported, respectively. The
concentration ratio of 300/238 created a micro-nano porous morphologc?/ with high electrochemical surface area, providing the
highest electrocatalytic activity with a current density of 101 mA cm2, demonstrating a high capacity for the electrooxidation of
high concentrations of ethanol up to 4 mol L. The stability and durability of this electrocatalytic behavior during continuous
voltammetry cycling and chronoamperometric tests were satlsfactor¥. The ease of production and cost-effectiveness of this nickel-
based electrocatalyst will have potential applications in the ethanol Tuel cell industry.
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