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Preparation and photocatalytic activity of
TiO, photocatalyst coated with WQO;
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Abstract: The rutile TiO, powder photocatalyst was prepared by hydrolysis process, and it was coated with WO; by
dipping process using tetrabutyl titanate(C,sH3c04Ti) as raw material. The catalysts were characterized by XRD, Raman
spectra (LRS), TEM and diffuse reflectance UV-Vis spectra (DRS). The photocatalytic activity of WO3-TiO, was studied
through the spliting water for O, evolution using ultraviolet lamp and Fe*" as light source and electron acceptor,
respectively. The results indicate that WO; coating can improve the photocatalytic activity of TiO, obviously. The
optimum concentration of coated WOs; is 2 %. The maximum speed of O, evolution for 2% (mole fraction) coated
WO;-TiO; catalyst is 420 pmol/(L-h).
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Fig.1 Sketch of photocatalytic reactor

1—Hg lamp; 2—Glass jacket; 3—Magnetic stirring bars; 4—
Cooling water inlet; 5—Cooling water outlet; 6—Mixture of

reactor; 7—Cooling water; 8—Outlet; 9—Magnetic stirrer
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Fig.2 XRD patterns of calcined TiO, and WO;-TiO,: (a)
1.3%WO3-TiO,; (b) 2.0%WO3-TiO,; (c) 2.7%WO;-TiO,; (d)
5.3%WO03-TiO,; (e) 10.0%WO;-TiO,
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Fig.3 UV-Vis diffusion reflectance spectra of catalysts
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Fig.5 Raman spectra of WOs-TiO, catalyst samples: (a) TiO;
(b) 1.3%WO;-TiOy; (c) 2.0%WO;-TiO; (d) 2.7%WO;-TiO,;
(e) 5.3%WO0;-TiO,
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Fig.6 Relationship between concentration of O, evolution and

time of photocatalytic
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Fig.7 Sketch diagram of electron transfer in photocatalytic

reaction
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