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Photocatalytic water splitting represents a promising pathway for clean and renewable hydrogen
production, offering a sustainable means of storing solar energy in chemical form. After decades of
research, several materials have demonstrated notable photocatalytic activity, including La:NaTaOs,?
K3TasB,0122 Ta,0s, TaON,® La/Rh:SrTiOs,* BiVO4> and related systems. Nonetheless, the
development of efficient, stable, and scalable photocatalysts that operate without sacrificial agents
remains a significant scientific and technological challenge.

This presentation aims to provide a critical overview of the current state-of-the-art materials for
photocatalytic water splitting. It will focus on key material classes such as inorganic semiconductors,
heterostructured systems, co-catalyst integrations (e.g. doped carbon nanostructures), emerging
hybrid materials such as metal-organic frameworks (MOFs)® and covalent organic frameworks
(COFs).” Novel device architectures will also be discussed.

Special emphasis will be placed on strategies to enhance solar light absorption through the use of
photosensitizers and upconverting materials, to reduce charge recombination by controlling
morphology and crystallinity via advanced synthesis methods (e.g., non-hydrolytic sol-gel and
unconventional crystallization routes) and improve charge separation efficiency through innovative
Z-scheme designs. Surface reaction kinetics will be addressed through the incorporation of tailored
co-catalysts. Finally, the role of advanced characterization techniques such as XPS, UPS, optical
absorption spectroscopy, photoluminescence, Raman spectroscopy, and electrochemical impedance
spectroscopy (EIS) will be highlighted. These tools are essential for probing surface chemistry,
morphological features, and band structure tuning, all of which are critical for optimizing
photocatalytic performance.



