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Visible-Light Photocatalytic Properties of Ti, .V,0, Films with Dominant {211} Facets
Deposited at Room Temperature

XIE Peng-Cheng* HUANG Jie
(Shaoguan Environmental Monitoring Central Station, Shaoguan, Guangdong 512026, China)

Abstract: Ti;_, V.0, films with dominant {211} facets were deposited by direct current reactive magnetron sputtering
with Ti and V targets (99.99% purity) at room temperature. We study the composition, crystal structure and visible-
light photocatalytic properties of the films as a function of power of V target. The results showed that crystal phase of
Ti,. V.0, films was anatase with (211) preferred orientation, but the films deposited at different power of V target had
different crystallinities. With the increase of power of V target, the relative contents of V element increased
gradually, meanwhile, crystal grain and deposition rate also increased. In addition, the surface roughness of the film
had a maximum value when the power of V target was 150 W. The addition of V element gives rise to the band gap of
TiO; films narrowing down. As a result, the optical absorption edge of the Ti,_ V.0, films shifts towards visible-light
zone, improving the visible-light photocatalytic activity of the films. When the power of V target came to 150 W, the
value of band gap of the Ti,,V,0, film was about 2.82 €V, and the film degraded ~80% RhB dyes after 2 h visible-
light irradiation. This can be attributed to the synergistic effect of narrow band gap, high energy facet {211}, and high
crystallinity.
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Table 1 Some experimental results of Ti, V.0, films

Sample Power of V target / V amount / Ti amount / O amount / Crystal size / d-spacing of
W (at%) (at%) (at%) nm (211) facet / nm
V-50 50 0.35 34.50 65.15 21.3 0.168 0
V-100 100 1.23 33.86 64.91 21.4 0.167 7
V-150 150 2.16 33.51 64.33 21.5 0.166 5
V-200 200 4.09 33.20 62.71 23.0 0.166 2
V-250 250 6.42 33.03 60.55 28.6 0.164 7
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Fig.1 XRD patterns of Ti,_\V,0, films deposited at
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(a) Optical absorption coefficients of Ti,_V,0, film deposited at 150 W as a function of incident photon energy;

(b) dependence of band gap energy on power of V target
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Fig.8 Schematic description of visible-light photocatalytic reaction of Ti,_V,0, film
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