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The continuously developing energy industry, striving to match production with growing demand, is increasingly adopting innovative solutions, focusing both on new methods of producing already known fuels and on the search for alternatives capable of replacing the currently dominant fossil fuels. One fuel that has attracted considerable interest, often referred to as the “green fuel of the future”, is hydrogen - a clean and efficient fuel that may become a viable competitor to the fossil fuels currently in use. A major focus of the modern energy sector is the development of methods for producing clean hydrogen in a manner that is both efficient and economically viable. One possible approach to achieving this goal is the use of increasingly advanced catalysts for hydrogen production, which can reduce the amount of energy required for the electrolysis process (currently the primary source of clean hydrogen), thereby lowering overall process costs.
In this study, the potential application of tungsten diselenide (WSe₂) and a hybrid material, WSe₂/TiO₂, composed of tungsten diselenide and titanium dioxide, as catalysts for the hydrogen evolution reaction (HER) conducted during electrolysis was investigated. To evaluate the electrochemical activity of the examined materials, measurements were carried out using electrochemical impedance spectroscopy (EIS), linear sweep voltammetry (LSV), chronopotentiometry (CP), and cyclic voltammetry (CV). The analyses were performed both in the absence of irradiation and under exposure to sunlight. In addition, Raman spectroscopy and scanning electron microscopy (SEM) were employed to characterize the structure and morphology of the investigated materials. The combined analysis of electrochemical, structural, and topographical results enabled the assessment of the catalytic properties of WSe₂ and WSe₂/TiO₂, as well as the identification of relationships between the materials, structure and their activity in the hydrogen evolution reaction.
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