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Photocatalytic oxidation of water to O, over Ta-dopant of rutile TiO,

WU Dao-xin''?, CHEN Qi-yuan®, LI Jie!, YIN Zhou-lant

(1. School of Chemistry and Chemical Engineering, Central South University, Changsha 410083, Ching;
2. School of Chemistry and Biological Engineering, Changsha University of Science and Technology,
Changsha 410076, China)

Abstract: The photocatalyst of Ta-doped rutile TiO,, with different Ta doping concentrations were prepared by low
temperature ultrasonic hydrolysis using tetrabuty! titanate(C,¢H4;0,Ti) as raw material. This photocatalyst was characterized

by XRD, PL, DRS and BET. Under the condition of Fe** as electron acceptor, pH=2.0 with UV irradiation and visible
radiation, the effects of various Ta doping concentrations on the photocatalytic oxidation activity of Ta doped rutile TiO,,

particles were investigated. The results show that with appropriate concentration ranging in 1.0%—5.0%, Ta can be doped
into rutile TiO, lattice without causing any change in rutile TiO,, crystal structure. Therefore, the surface oxygen vacancies and




the donor energy level near the bottom of the conduction band lead to easier departure of photoinduced electrons from holes
to achieve stronger photocatalytic activity. The highest photocatalytic oxygen evolution and PL Spectraintensity are
achieved. When the concentration of Tais 1.0%, the O, evolution speeds are 130.4 and 69.6 umol/(L-h) under UV

irradiation and visible radiation, which are 14.6% and 12.1% higher than those before doping, respectively.
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