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The growing demand for green hydrogen has led to increasing interest in the development of advanced water electrolysis technologies. However, one of the major limitations of this process remains the sluggish kinetics of the oxygen evolution reaction (OER), which requires the use of highly active and stable electrocatalytic materials. In recent years, particular attention has been focused on the possibility of using seawater as an easily accessible and virtually inexhaustible water source for hydrogen production. Such an approach may reduce the consumption of freshwater resources; however, it also imposes significant requirements on the applied electrode materials due to the complex composition of seawater and the presence of chloride ions, which may affect the durability and catalytic activity of the electrocatalysts.

Among the promising materials for the OER, nickel–iron layered double hydroxides (NiFe-LDH) have attracted considerable attention due to their high electrocatalytic activity in alkaline media, low cost, and the possibility of direct deposition onto conductive substrates. These materials are also distinguished by a large number of accessible active sites, a favorable layered structure, and the possibility of tailoring their composition and morphology depending on the applied synthesis method. Owing to the synergistic interaction between nickel and iron ions, NiFe-LDHs are currently considered to be among the most promising non-noble-metal-based catalysts for alkaline water electrolysis applications.

In this study, NiFe-LDH was synthesized directly on nickel foam via a hydrothermal method, enabling the fabrication of an integrated electrode with a highly developed active surface area and efficient electrical contact between the catalytic layer and the substrate. The direct growth of the material on a three-dimensional conductive substrate eliminates the need for additional binders and may simultaneously improve charge transport and the mechanical stability of the catalytic layer during electrochemical operation.

[bookmark: _GoBack]The aim of this study is to investigate the influence of synthesis conditions on the morphology, structure, and electrochemical properties of the obtained materials. The presented results will include electrochemical studies related to the catalytic activity toward the OER, including polarization curves, Tafel slope analysis, and electrochemical impedance spectroscopy (EIS). SEM micrographs illustrating the morphology of the synthesized NiFe-LDH layers will also be presented, together with selected structural and spectroscopic characterization results, such as FTIR analysis, confirming the presence of characteristic layered structures. The obtained results may contribute to a better understanding of the relationship between the synthesis method, material structure, and electrocatalytic performance in the context of future applications in water electrolysis, including seawater electrolysis.
