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Photocatalytic oxidation of water to O, over W-dopant of rutile TiO,
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Abstract: W doped rutile TiO, powders with different W doping concentrations were prepared by low temperature
ultrasonic hydrolysis using tetrabutyl titanate(C,¢H3404Ti) as raw material. The powders were characterized by XRD, PL,
DRS and BET. Using Fe*" as electron acceptor, under condition of pH=2.0, UV irradiation and visible radiation, the effect
of W doping concentration on the photocatalytic oxidation activity of rutile TiO, particles was investigated. The results
show that when W doping concentration is 1.0%—4.0%, W doping does not cause any change in rutile TiO, crystal
structure. Therefore, surface oxygen vacancies and the donor energy level near the bottom of the conduction band lead to
casier departure of photoinduced electrons from holes to achieve stronger photocatalytic activity. The highest
photocatalytic oxygen evolution and PL spectra intensity are achieved when the concentration of W is 2.0% , the O,
evolution speeds are 148.8 pmol/(L-h) and 102.9 umol/(L-h) under UV irradiation and visible radiation, which are 30.6%
and 65.7% higher than those before being doped.
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Fig.1 Effects of W doping concentration on photocatalytic

reactivity of rutile TiO, for O, evolution under ultraviolet

radiation (a) and visible radiation (b)
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Fig.3 XRD patterns of rutile TiO, powders with 2.0 % W

doping before and after photocatalytic reaction
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Table 1 Parameters of rutile TiO, notified by doping W

W doping Crystal size/ Specific surface
concentration/% ah - dA nm area/(m>g ")
0 4.593 2.959 13.3 49.5
1.0 4.595 2.946 11.6 110.2
2.0 4.587 2935 10.5 141.3
3.0 4.582 2923 12.4 96.3
4.0 4.581 2910 12.2 102.3
5.0 4.579 2.907 12.8 75.2
TiO,
A 400 nm W
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Table 2 Effects of Nb, Ta and W doping on photocatalytic

reactivity of TiO, for oxygen evolution

Oxygen evolution rate/(umol-L""h™")

Photocatalyst Ultraviolet light Visible light
radiation radiation
TiO, 113.8 62.1
1.0%Nb- TiO, 138.0 80.4
1.0%Ta- TiO, 130.4 69.6
2.0%W- TiO, 148.8 102.9
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