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Fabrication, anneal and photocatalysis applications of
self-organized TiO; nanotubes
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Abstract: Self-organized TiO, nanotube arrays were fabricated by anodic oxidation of a pure titanium sheet at constant
potential. The results show that TiO, nanotube arrays are regularly obtained when anodizing voltages ranges from 10 to
20 V, anodizing time keeps more than 5 min and HF concentration is 0.5%. The average diameter and length of the tube
increase with increasing anodizing voltage. And the length of tube increases with longer anodization time obviously.
After annealing for 3 h in ambient atmosphere, the anatase phase emerges at about 280 °C, the rutile phase emerges at
about 400 C, anatase transforms completely to rutile at about 680 ‘C and nanotube architecture can be preserved till
600 C. Furthermore, TiO, nanotubes, fabricated at anodizing voltage of 20 V for 20 min and then annealed at 400 C,
possess better photo-catalytic activity, i.e. the decolourisation of methyl orange irradiated for 40 min is 99.6%.
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Fig.1 Schematic diagram of photo-catalytic reactor
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Fig.2 FE-SEM top and cross-sectional images of TiO, films anodized under 20 V for different time: (a) 0.5 min; (b) 1 min;

(¢) 2 min; (d) 5 min
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Fig.3 FE-SEM top and cross-sectional images of nanotube
arrays for 20 min under different voltages: (a) 10 V; (b) 20 V
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Fig.5 Effect of heat treatment temperature on surface and cross-sectional morphologies of nanotube arrays: (a) 350 ‘C; (b) 400 C;

(¢) 550 °C; (d) 600 C
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Fig.7 Photocatalytic ability of TiO, nanotube arrays
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