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Asymmetric photoelectric property of transparent TiO, nanotube films
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Abstract: Highly transparent TiO, nanotubes (TNT) array film is fabricated through the magnetron sputtering and
anodization methods on the FTO glass.Then Pt nanoparticles are deposited on the surface of the as-prepared TNT film by
sputtering. After annealing,a semi-transparent Pt-loading TiO, nanotubes array (TNT-Pt) film is attained.Field emission
scanning electron microscopy, X-ray diffraction, and X-ray photoelectron spectroscopy are used to characterize the
microstructure and composition of the film, which reveals that Pt nanoparticles exist in the TNT-Pt film. Through
performance tests, it is found that in comparison with pure TNT array film, the light absorption edge of TNT-Pt film shows
significant redshift and the photoelectric conversion efficiency increases to 35 times under visible light irradiation.
Moreover , the photocurrent tests are carried out on the front and back sides of TNT-Pt films under visible light irradiation
owing to their semitransparency. It is found that the film exhibits asymmetric photoelectric properties, that is, the
photoelectric property with back-side illumination is obviously superior to front-side illumination.
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