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The Effect of F-doping on the Photoactivity of Titanium Dioxide in surface molecular processes
L.L. Shaitanov

A comparative study of the effect of titanium dioxide doping with fluorine on its photoactivity  by means of diffuse reflection spectroscopy and manometry has been performed. The experimental results demonstrate that:
1. “Red limit” of the photoexcitation yielding the photoabsorption of  oxygen and hydrogen corresponds to a wavelength of 400 nm for all samples on titanium dioxide. Therefore, the doping with fluorine does not lead to a shift of spectral limit of photoadsorption.
2. The appearance of the same absorption bands under irradiation in the presence of oxygen and hydrogen are observed for all samples suggesting that the same types of defects are formed in both pure titanium dioxide and F-doped samples.
3. The changes in the absorption of the samples under irradiation in the presence of oxygen and hydrogen scale linearly with increasing of concentration of fluorine. For electron surface centers the changes in the absorption increases linearly with an increasing of the fluorine concentration while for the hole surface centers there is a maximum in the concentration range of 0.1 % to 0.5 %. 
4. The of kinetic parameters characterizing the photoactivity has been estimated. The presence of the extrema for the dependencies of the number of surface active sites on the concentration of fluorine in the range of 0.1% to 0.5 % of fluorine in the titanium dioxide was demonstrated.
5. The dependences of the initial concentrations of electron and hole surface active centres on the concentration of fluoride were obtained, for which the extrema in the range of 0.1% to 0.5% concentration is also observed. According to the obtained data one can make the assumption that titanium dioxide doping with fluorine results in formation of positively charged defects, that can capture electrons, and compensating defects of opposite sign – hole acceptors, that lead to the formation of additional absorption in the visible spectrum.
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