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ABSTRACT 

The aim of this master thesis is the synthesis and characterization of a novel photocatalyst 
combined by metal titanate rods and carbon nitride nanosheets, in order to be used for 
photocatalytic water splitting under visible light for H2 production. The metal titanate rods 
are ilmenite type materials (MTiO3) with M: Co, Ni, Zn, Mg, which traditionally are not 
active photocatalysts for the H2 production. The enormous advantages of these materials 
though, such as their physicochemical properties, their low cost and simple synthesis, their 
non-toxicity and their ability to be synthesized in a high-scale production, render them 
interesting to study as materials and attempt to develop them. Moreover, their tunable 
bandgap, their photo stability and their corrosion resistance in aqueous solutions make 
them potential candidates for photocatalytic water splitting reactions. Therefore, the 
combination of them, with other, promising materials, in order to make them active 
photocatalysts under visible light is a method to exploit them. The emphasis of this master 
thesis is given to the synthetic procedure of the novel material and to the morphological, 
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structural and optical properties. Therefore, all the synthesized powders were analyzed by 
X-Ray Diffractometry (XRD), Scanning Electron Microscopy (SEM), Energy Dispersive 
X-Ray Spectroscopy (EDS) and UV-Vis spectroscopy. Finally, the heterostructures were 
tested in photocatalytic water splitting for solar H2 production, with the combination of 
metal titanates with carbon nitride nanosheets to have increased the activity of the 
individual materials. 


