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Fig. 1 XRD pattern of the samples

1: TiOz5 2: 0.04%Ce-TiOs;
3: 2%La-TiOz5 4: 2% La-0. 04 % Ce-TiO
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Fig. 2 XPS spectra of the samples(2 % La-0. 04 % Ce-TiO,)
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Fig. 3 UV-Vis absorption spectra of the samples
1: TiOz2; 2: 0. 04 %Ce-TiOs;
3: 2%La-TiOz; 4: 2% La-0. 04 % Ce-TiO;
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Fig. 4 Effect of La doping on the photocatalytic
actvivity of the as-synthesized TiO,
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Fig. 5 Effect of Ce doping on the photocatalytic

actvivity of the as-synthesized TiO,
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Fig. 6 UV-Vis absorption spectra of wastewater before and af-
ter photodegradation under the irradiation of suns ray

1. Wastewater; 2: TiOs; 3: 2%La-TiOs; 4. 2% La-0. 04 % Ce-TiO,
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Fig. 7 UV-Vis absorption spectra of wastewater before and af-

ter photodegradation under the irradiation of different

light resource

1: Wastewater; 2: Ultraviolet radiation; 3: Sun’s ray
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Fig. 8 UV-Vis absorption spectra of wastewater during photo-

degradation under the irradiation of suns ray

1. Wastewater; 2: 1 h; 3: 5 h; 4: 10 h; 5: 14 h; 6;: 15 h

Table 1 COD removal of the wastewater

Irradiation time/h 0 1 5 10 14 15
COD Removal/ % — 10. 09 40.23 76.47 85.98 86.11
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La-Ce-Codoping Nano-Titania Photocatalyst: Preparation Via
Microwave-Assisted Sol Process, Spectroscopy Characterization
and Photocatalytic Activity

GUO Li', WANG Dan-jun', LI Dong-sheng'* , FU Feng', PU Yong', YAN Hong-tao®

1. College of Chemistry & Chemical Engineering, Yan’ an University, Shaanxi Key Laboratory of Chemical Reaction
Engineering, Yan’an 716000, China

2. Department of Chemistry. Northwest University, Xi’an 710069, China

Abstract La-Ce codoping nano-TiO, catalyst was prepared by microwave-assisted sol process with TBT and distilled water as
forerunner body, ethanol as solvent and glacial acetic acid as inhibitor. The prepared samples were characterized by using XRD,
XPS and UV-Vis techniques. Results of structural characterization indicated that the prepared samples were all pure anatase
phase nano-TiO, and their diffraction peak broadened obviously after L.a and Ce doping. Results of XPS analysis revealed that
La—O bond existed in the samples and many oxygen vacancies were produced on the surface of Ti0O, nanoparticles after L.a and

Ce codoping. UV-Vis absorption spectra demonstrated that the prepared samples had strong and wide absorption band between
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200 and 400 nm and the absorption intensity increased after LLa and Ce doping because of La([ll )0 charge-transfer transition,
Ce(IV) f—>d transition and Ce([V)—O charge-transfer transition. Photocatalytic experiment results showed that the titanium
dioxide’s photocatalytic activity increased obviously after LLa and Ce codoping. The optimal parameters for the preparation were
obtained by adjusting the mole ratio of La and Ce in photocatalysts. When the doping amount of La and Ce was 2% and 0. 04 %
respectively, the prepared sample exhibited high photocatalytic activity, the decoloration ratio of methyl orange solution was

above 90% , and COD removal of cigarette factory wastewater was 86. 11%.

Keywords  Nano-titanium dioxide; La-Ce-codoping; Microwave-assisted sol process; Photocatalytic activity
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