Investigation of the photoelectrochemical characteristics of nanostructured SnO2-based electrodes
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In recent years, nanostructured metal oxides have attracted considerable attention as photoactive materials for photoelectrochemical (PEC) water-splitting systems due to their excellent resistance to photocorrosion and high stability in aqueous environments [1]. Although TiO2 remains one of the most extensively studied material in this field, growing interest has been directed toward SnO2 because of its advantageous properties, including relatively high electron mobility and favorable valence band position for oxygen evolution reaction [2]. Nevertheless, the wide band gap of SnO2 limits its light absorption primarily to the ultraviolet region, necessitating further research aimed at improving the efficiency of SnO2-based photoelectrodes [3].
This study presents a comprehensive investigation into the synthesis and characterization of nanostructured tin oxide fabricated via selected techniques, including anodic oxidation (anodization) and modified chemical vapor deposition (CVD). The obtained materials were systematically evaluated with respect to their structural, optical, and photoelectrochemical properties. The findings reveal that the structural characteristics of SnO2 strongly influence its PEC activity and establish a foundation for the rational design of advanced heterostructure-based photoanodes.  
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