Electrochemical and photoelectrochemical properties of MoSe₂ layers and MoSe₂/BiVO₄ systems prepared by magnetron sputtering.
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The growing demand for clean energy carriers makes hydrogen, often referred to as the "green fuel of the future", a key component of the modern energy economy. However, a major challenge remains the development of efficient and stable catalysts that reduce the energy requirements and costs of hydrogen production via water electrolysis. This study focuses on the investigation of molybdenum diselenide (MoSe₂) and bismuth vanadate (BiVO₄) as promising materials for application in the Hydrogen Evolution Reaction (HER).
The objective of the research was to analyze the electrocatalytic and photoelectrochemical activity of thin films of MoSe₂, BiVO₄, and their composite systems. The layers were deposited on conductive FTO glass substrates using magnetron sputtering at both room temperature and 300°C. To characterize the structural, morphological, and optical properties of the prepared electrodes, Scanning Electron Microscopy (SEM), X-ray Diffraction (XRD), Raman spectroscopy, and UV-VIS spectroscopy were employed. The electrochemical and photoelectrochemical performance of the electrodes was evaluated using Linear Sweep Voltammetry (LSV), Cyclic Voltammetry (CV), Chronopotentiometry (CP), and Chronoamperometry (CA) under dark conditions and simulated solar illumination.
The analyses allowed for the identification of the most efficient fabrication parameters and layer architectures. The highest electrocatalytic activity for HER was demonstrated by the MoSe₂ layer deposited at 300°C (overpotential of 530 mV, Tafel slope of 134 mV/dec). In photoelectrochemical tests, the highest photocurrent density (0.49 mA/cm²) was achieved by the BiVO₄/MoSe₂ composite system. Additionally, it was determined that the MoSe₂/BiVO₄ architecture provides the highest stability during long-term cathodic polarization.
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