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Semiconductor photocatalyst has been intensively studied for water splitting and CO2 reduction 
applications, and it is suggested that layered perovskite family is a potential material owing to the good 
performance and unique photocatalytic characters originated from the layered structure. However, most of 
them are metal oxides and inactive under visible light irradiation. Therefore, it is desirable to develop 
layered perovskite materials which can utilize visible light. In the thesis, layered perovskite oxynitrides 
were synthesized and the photocatalytic performances were clarified under visible light irradiation. 
In Chapter 1, the research background, issues, and purposes of the work are summarized. 
In Chapter 2, a layered perovskite oxynitride Li2LaTa2O6N was synthesized and the photocatalytic 
performance was investigated. The Li2LaTa2O6N was successfully prepared by optimizing preparation 
conditions of precursor oxide and nitridation. The resulting Li2LaTa2O6N was combined with a Ru(II) 
dinuclear complex and photocatalytic CO2 reduction was carried out in an organic solvent. The hybrid 
material drove CO2 reduction into formic acid with high selectivity and the activity was better than ordinal 
3D perovskite oxynitride counterparts, suggesting a potential of layered perovskite oxynitride as a 
photocatalyst. Moreover, Li2LaTa2O6N showed photocatalytic H2 evolution activity from an aqueous 
methanol solution. However, the compound was found out to be unstable in an aqueous solution.  
In Chapter 3, a new layered perovskite oxynitride K2LaTa2O6N was synthesized and the photocatalytic 
performance was examined in aqueous media. K2LaTa2O6N was successfully prepared from a layered 
perovskite oxide KLaTa2O7. Furthermore, it exhibited an efficient photocatalytic performance of H2 
evolution using I– as an electron donor even in aqueous media. Finally, it achieved overall water splitting 
under visible light irradiation in a combination with Cs modified Pt/WO3. 
In Chapter 4, the achievement in the work and future perspectives are summarized.  
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