Development of Nickel-Based Electrodes for Efficient and Scalable Hydrogen Production by AEM Electrolysis
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AEM water electrolysis has gained considerable attention due to its relatively low cost and compatibility with renewable energy sources [1]. Nickel-based materials are considered the most attractive for water electrolysis due to its low cost, high electrical conductivity, and good chemical stability in alkaline environments. Nickel is widely used as a substrate material for electrodes because of its mechanical durability, corrosion resistance, and ease of fabrication into various porous and high-surface-area structures. Beyond metallic nickel itself, numerous nickel-based compounds, such oxides, hydroxides, phosphides, and layered double hydroxides, have demonstrated excellent catalytic performance [2]. Nickel-containing compounds can be synthesized using a wide range of methods, including hydrothermal synthesis, electrodeposition, etc. Moreover, these materials can be easily deposited onto conductive substrates through techniques such as spray-coating, electrodeposition, or in situ growth, enabling precise control over electrode morphology, composition, and catalytic properties. Therefore, nickel-based materials are regarded as highly promising candidates for development of efficient, durable, and scalable electrodes for water and seawater electrolysis. 

In this study, the authors present the development of nickel-based electrodes fabricated using spray-coating of NiFe-LDH powder on nickel foam and Ni-Zn plating on stainless steel mesh. The electrochemical performance of the prepared electrodes was investigated toward the oxygen evolution reaction (OER), with particular emphasis on operation under conditions closer to practical industrial electrolysis rather than only standard laboratory testing. The stability and activity of the electrodes were evaluated in concentrated alkaline electrolyte (30 wt% KOH) and at elevated temperatures (up to 80 °C) to better simulate real operating environments. Furthermore, the electrodes were examined for their potential application in seawater electrolysis, which introduces additional challenges associated with the presence of chloride ions and other dissolved salts. These species may promote corrosion processes, surface degradation, competitive side reactions, and efficiency of electrode materials. The obtained results demonstrate the potential of nickel-based systems as promising candidates for efficient and scalable hydrogen production in both conventional AEM and seawater electrolysis systems. 


This work was developed within the scope of the project Horizon Europe Sea4Volt (Sea water Electrolysis by AEM technology For VariOus Liquid feeds without pre-Treatment) 10.3030/101192235.
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