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Abstract
Photoactive materials for the environment and energy attract a large scientific community acting for the development and optimization of functional materials for efficient photocatalytic processes under visible light. The application of these materials for the depollution of water from organic matter or biological organisms contributes to the preservation of the environment. Alternatively, the photoactive materials can be also used to produce a clean energy source such as hydrogen by water dissociation.  The presented work in this contribution is dedicated to photoactive semiconductor oxides (bismuth vanadates, nickel titanates, titanium dioxide) including their doped by selective metallic ions (Cu, Mo, Ag).  Different morphologies of the materials were also considered to ensure high contact surfaces required for efficient heterogeneous photocatalysis. These forms include nanostructured and mesoporous thin films and high specific surface nanopowders. The modulation of the electronic and optical responses has been achieved by metallic doping devoted to increase the harvesting of a wide spectral range of solar radiation leading to increase density of photoinduced charge carriers.  Exhaustive experimental  investigations have contributed to obtain different morphologies of selected chemical compositions (BiVO4, TiO2, NiTiO3). Sol-gel method with and without incorporation of surfactants modulate the material porosity as powders1,2 or mesoporous thin films. rf-sputtering technique was used with unique target3 for BiVO4 or TiO2 or by co-sputtering with different mono-element targets3 for NiTiO3. Doping was also selectively introduced in the host lattices in the aim to act on the band gap and then the possibility to fine-tune the optical absorption of visible light and the efficient photoactivty. 
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Fig1: TEM image in Ag doped BiVO4, a coexistence of host compound with Ag clusters is clearly shown as well as electronic diffraction identifying the monoclinic phase of BiVO4 and metallic Ag structure. 
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