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Fig.1 XRD patterns of TiO; thin films unannealed (UA) (a) and
annealed at 500 C (b), 550 C (c), 600 C (d), 700 C (e),
800 C (f), and 900 °C (g)
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Table 1 Crystallite size of TiO; thin films deposited at 350 'C
(UA) and annealed at 500 ‘C, 600 C, 700 C, 800 C,

and 900 C
. n?;:r(::;:eg} o 2009 FWHMI(9  Crystallite size/nm

UA 25.11 0.63 13.77
500 24.82 0.47 18.32
600 27.11 0.67 13.13
700 27.22 0.38 23

800 27.39 0.14 64.18
900 27.4 0.14 64.19
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Fig.2 AFM images of TiO; thin films unannealed (UA) (a) and 80
X
annealed at 500 ‘C (b), 600 “C (c), 700 °C (d), 800 C (e), k3 60-
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Table 2 Roughness and specific surface area of TiO; thin films L
: 0 Ly L I L I L I L I A
Annealing Roughness/nm SSA/NM? 400 500 600 700 800
temperature/'C Wavelenath/
UA 3.96 1068347 avelengtiunm
500 4.11 1069917
600 3.68 1058586 3 RFHE KT TiO, Hp 1% T %
700 6.2 1102664 Fig.3 Transmittance of TiO, films annealed at different
800 3.89 1060717
temperatures

900 7.37 1047338
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Fig.4 Calculation of Eg4 of different TiO; thin films
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Table 3 Energy gap and average transmittance of different

samples
Annealingo EgeV Av?rage
temperature/'C transmittance/%

UA 3.22 79.14

500 3.21 77.94

600 3.01 77.8

700 - 75.91

800 - 65.59

900 - 45.57
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Fig.5 Absorbance spectra of liquor photodegraded by different

samples after 10 h
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Table 4 Wa/Wg and absorbance of different TiO; thin films

Temperature/'C (Wa/WR)/% Absorbance/a.u.
UA 100 0.88
500 100 0.82
600 30.98 0.65
700 29.97 0.63
800 0 0.63
900 0 0.61
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Influence of Annealing on the Photocatalytic Performance of TiO, Films

Zhang Zhepeng, Yu Biao, Zhou Chenlu, Fan Haibo, Zheng Xinliang, Yao Hebao
(Northwest University, Xi’an 710069, China)

Abstract: TiO; thin films were prepared by a magnetron sputtering technique and then annealed at different temperatures. The crystal
quality, surface morphology, optical absorption and photocatalytic performance of the as deposited and annealed films were characterized
and compared by XRD, AFM and ultraviolet-visible spectrometer. The results show that with the increase of annealing temperature, the
TiO, phase turns from anatase to rutile, while at 600 <€, two kinds of phase coexist. During the annealing process, the grain sizes of the
TiO, films change simutaneously. Compared with rutile, anatase phase presents better photocatalytic performance.

Key words: TiO; film; photocatalytic performance; annealing; anatase; rutile
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