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Table 1 Factors and levels design for orthogonal experiment

A B C D
Level Amount of Calcinating Solution
La*/mol% temperature/’C  temperature/'C
1 0.2 8.0 700 50
2 0.6 10.0 800 70
3 1.0 12.0 900 90
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Table 2 Orthogonal experiment results and analysis table

. A B _C - D_ Light
Serial Calcinating  Solution .
No. An;ount of pH temperature/ temperature/ absorption
La”"/mol% © C band edge/nm
1 0.2 8.0 700 50 389.0
2 0.2 10.0 800 70 390.2
3 0.2 12.0 900 90 389.6
4 0.6 8.0 800 90 395.0
5 0.6 10.0 900 50 389.6
6 0.6 12.0 700 70 387.2
7 1.0 8.0 900 70 387.8
8 1.0 10.0 700 90 387.8
9 1.0 12.0 800 50 388.4
Ky 389.60 390.60 388.00 389.00
Kz 390.60 389.20 391.20 388.40
Ks 388.00 388.40 389.00 390.80
R 2.60 2.20 3.20 2.40
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Fig.1 SEM images of TiO, powder: (a) undoped and
(b) La ** doped TiO,
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Fig.2 UV-Vis absorption spectra of samples
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Table 3 Band gaps of samples

Calcinating temperature/ C Eg/eV
700 3.06

800 3.04

900 3.06

Pure TiO, 3.16
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Fig.3 XRD patterns of TiO; at different calcinating temperatures: (a) 700 C; (b) 800 °C; (c) 900 C; (d) 800 C, pure TiO;
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Fig.4 TiO2-La,03 phase diagram
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Table 4 XRD analysis results of TiO, powders

Calcinating Phase content/%
temperature/ C Anatase Rutile
700 100 0
800 98.7 1.7
900 98.6 14
Pure TiO; 98.7 1.3
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Fig.5 Ti2p XPS spectra of TiOy: (a) undoped and (b) La*" doped
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Preparation Optimization of La** Doped TiO, Powder by Chemical Precipitation

Du Jinghong, Yan Jikang, Zhang Jiamin, Liu Yichun, Gan Guoyou, Yi Jianhong
(Kunming University of Science and Technology, Kunming 650093, China)

Abstract: La®* doped TiO, powder was prepared by chemical precipitation and the technique was optimized by an orthogonal experiment.
The morphology, structure and light absorption properties of TiO, powders were characterized by SEM, XRD, XPS and UV-Vis. The
results show that the effect of the calcinating temperature and the amount of La®** on optical absorption properties of TiO, is significant.
The main crystal structure of La>* doped TiO, powder at different calcinating temperatures is anatase. Higher calcinating temperature can
enhance the absorption intensity of La®*" doped TiO; in the UV band. Doping La>* can improve agglomeration of TiO, powder and narrow
the band gap of TiO,. In addition, a certain amount of hydroxyls are also adsorbed on the surface of TiO, due to La** doping. The optimal
preparation conditions of La** doped TiO, powder are as follows: the calcinating temperature 800 °C, the amount of La** 0. 6 mol%, the
solution temperature 90°C, and the pH value 8.0. TiO, powder prepared under the above conditions has the optimal visible light property.

Key words: titanium dioxide; La®" doping; chemical precipitation; optimization
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