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Controlled photocatalytic reactions for organic synthesis, photocatalytic oxidation of organic compounds, and photocatalytic 
hydrogen production under visible light have become of special significance for green chemistry [1]. Nowadays, modified nano-
structured TiO2 is the most widely studied photocatalyst of such reactions because in case of hybrid [2,3] or nonstoichiometric 
nanoparticles [4] the lower boundary of the light sensitivity range can be shifted from 360 to even 450-510 nm. This leads to a 
considerable enhancement of the photocatalytic activity of TiO2, which enables the photocatalytic reactions without special ultra 
violet illumination. 

In present talk the review and the discussion will focus on the synthesis of visible light photocatalysts based on modified TiO2 
nanoparticles, on their nanostructure and morphology and on the catalytic properties and applications of such photocatalysts. Special 
attention is given to sol-gel synthesis of TiO2 nanoparticles, modification of stoichiometric titanium dioxide to a nonstoichiometric 
one, structural characterization techniques including small-angle scattering, degradation problems and mechanism of catalytic ac-
tivity.
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