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Preparation and Characterization of Porous Anatase TiO, Films by Dissolution Method
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Abstract: The anatase TiO, films with well porosity were obtained at room temperature by repeated dip-coating
the styrene-acrylate spheres solution in TiO, sol containing anatase crystalline grains and removing the styrene-
acrylate spheres preferentially by toluene. The surface morphology, optical properties, adsorption performance and
photocatalytic activity of the films were investigated. The results show that the absorbance of the porous TiO, film
increases and the transmittance of the porous TiO, film decreases with the increase of the coating cycles, and the
absorption edge shifts toward the long wavelength. The adsorption of rhodamine B on the porous TiO, film
increases at first and then decreases with increasing coating cycles. Meanwhile, the semi-closed pores are formed
because of the repeated coating, and thus the adsorption amount of rhodamine B is further increased through the
longtime capillary osmosis. Rhodamine B molecule is decomposed rapidly on the porous TiO, film via the
adsorption followed by the photocatalytic oxidation, and the adsorption capacity of the porous TiO, film at the
beginning of the photocatalytic reaction is believed to be the main reason for the photocatalytic activity
enhancement of TiO, film. Furthermore, the photocatalytic activity of the porous TiO, films is also affected by

other factors such as the loading of TiO, catalyst, the use of light, charge transfer and separation, etc.
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Fig.4 SEM images of surface morphology and cross section (inset images) of TiO, porous films with different coating cycles
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