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An overall water splitting into hydrogen and oxygen is one of the attractive candidates for a clean and recyclable hydrogen production.   Photocatalytic decomposition of water under solar light irradiation could be an ideal solution for the reaction.   It has been already established that under UV light irradiation catalytic decomposition of water proceeds steadily with considerably high quantum efficiencies on several heterogeneous photocatalysts.   Recently, we have started a CREST (Core Research for Evolutional Science and Technology) project to develope the more advanced photocatalysts for water decomposition supported by Japan Science and Technology Co. (JST). In this paper some of the catalysts developed in the project are described.

(i) Extremely High Quantum Efficiency:


A. Kudo et al. have found that a La-doped NiO/NaTaO3 catalyst can decompose water very efficiently under UV light irradiation.   The apparent quantum efficiency (based on the photon number irradiated onto a reaction vessel) exceeds 50 % at 270 nm.   

(ii) New Photocatalysts Containing Elements with d10 Configuration: 


All the photocatalysts for water decomposition reported so far were transition metal oxides with metal elements of d0 electronic configuration, such as TiO2, NaTaO3 and K4Nb6O18.   Y. Inoue et al. have developed photocatalysts with d10 configuration such as CaIn2O4.   They have shown that several mixed oxides containing Ga3+, In3+, Sn4+, Sb5+ etc. modified by RuO2 are stable photocatalysts for overall water decomposition.

(iii) (Oxy)nitrides as New Photocatalysts under Visible Light Irradiation:


So far, all the photocatalysts for water splitting were oxides and worked under UV light irradiation.   K. Domen et al. have revealed that some (oxy)nitrides such as Ta3N5 and LaTiO2N have the potential to decompose water into H2 and O2.   These materials are stable and work under visible light irradiation of wavelength as long as 600 nm. 

