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Photoelectrocatalytic Degradation of Methylene Blue by TiO, Nanotube
Array Prepared by Anodic Oxidation

CHEN Yi', SHI Li-Yi'?, YUAN Shuai', WU Jun', ZHANG Mei-Hong’, FANG Jian-Hui'"
(1. Nano-Science and Technology Research Center,'Shanghai University, Shanghai 200444 , China; 2. College of Science,
Shanghai University, Shanghai 200444, China)

Abstract; TiO, nanotube array material was prepared by anodic oxidation of a pure titanium sheet. The aver-
age length and the diameter of the nanotubes were 1. 8um and 80-90nm respectively. After calcination at
400°C for 2h, the amorphous nanotube walls converted to anatase phase without distortion and collapse. The
TiO, nanotube array material was (used as photocatalyst to-degrade methylene blue solution under UV light ir-
radiation and UV light-eléectric field respectively. The synergetic effects of UV light and electric field on the
degradation of methylene blue were investigated by changing the voltage from OV to +3V. The highest syner-
getic efficiency of 124% is obtained under-+1.4V. The degradation activity of the TiO, nanotube array ma-
terial used for several times decreases little, which reveals that the TiO, nanotube array is adhered to the
metal substrate stably.
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Fig. 1  Illustration of photoelectrocatalytic degradation experiment
device
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cathode ; (@) Magnetic stirrer
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Fig.2 SEM images of the TiO; nanotube arrays obtained by anodic formation
(a) Top view of as-prepared sample; (b) Top view of the sample after calcination;
(¢) Profile view of the sample; (d) Profile view of the sample after calcination
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Fig.3 Resulis of the UV + catalyst degradation and UV (without
catalyst) degradation of methylene blue (2mg/L).
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Fig.5 Photoelectrocatalytic degradation after 5 times reuse under variable voltage in the range from 0.6V to 3.0V
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