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[bookmark: _GoBack]Hydrogen as one among the sustainable energy sources continues to draw global attention, though certain issues related to its practical application remain. Hence, research efforts on the production of hydrogen using renewable resources and sustainable processes are being pursued aggressively. In this context, utilization of abundantly available solar energy for production of hydrogen by splitting of water, via photoelectrochemical (PEC) route has tremendous potential. Ever since the discovery of photo electro catalytic splitting of water by Fujishima and Honda in 1972, a large number of semiconductor photoelectrode materials with band gap values suitable for the splitting of water, have been explored. Several challenges, like increasing light harvesting efficiency, minimization of charge carrier’s recombination and reversal of water splitting, arriving at suitable architecture and improving the stability of photo electrodes have been addressed over the years in order to improve the process efficiency.  The chapter starts with a brief description of the basic principles involved in PEC processes for hydrogen production by splitting of water, experimental units and methodology and guidelines for the selection of photoelectrodes. An overview of the photoelectrodes systems, covering all the semiconductors and its modified versions, mixed metal oxides such as perovskites (SrTiO3, NaTaO3), metal sulphides, metal nitrides and oxynitrides, carbon-based materials, and their structure-property-performance relationships would be presented. Importance of nanostructured materials (2D and 1D), specific nanocomposite systems with high-performance characteristics, the role of p-n heterojunctions, Z scheme system materials, reactor/cell designs, technoeconomic boundary analysis and improvements therein and recent trends in these aspects would be reviewed. A separate section would be devoted to the computational screening of the photoelectrode material. Limitations in achieving desirable high efficiency and possible approaches to overcome these issues would be discussed.    
