 New TiO2 based films prepared by sol-gel method for advanced water treatment
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 Among other semiconducting oxides, which were investigated as potential photocatalysts, TiO2 proved to be one of the most effective materials due to its superior light conversion efficiency. In particular, iron (III) doped TiO2 demonstrate improved photocatalitic properties in comparison with pure TiO2 based materials, suggesting the need of serious work in order to optimize the performance of these photocatalysts.


In the present work, several types of iron doped TiO2 films were prepared by sol-gel method, characterized and tested for the photodegradation of salicylic acid. We have performed an extensive study by varying the quantity of the dopant (0.7, 1.4 and 5 % w Fe2O3), the substrate used (glass or ITO/glass), thickness of the films (3 or 5 layers) and the annealing temperature (300 or 500ºC).


The evolution of the sol-gel process was studied by viscosity and pH measurements while the unsupported gels were analyzed by Thermal Analysis (DTA/TG) 

and IR spectrometry. The deposited films were characterized by Spectroellipsometry (SE), Atomic Force Microscopy  (AFM), Scanning Electron Microscopy (SEM) and XRD. In all cases anatse/rutil nanophases were identified.


The activity of the catalyst films was evaluated by measuring the degradation rate of salicylic acid used as a model organic pollutant. The catalyst efficiency of the nanocrystalline TiO2 photocatalyst film is strongly connected to the presence of anatase phase, that depends on the amount of iron in the initial composition, on the type of substrate and on the thermal treatment temperature. 

