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Abstract: TiO2 thin films with Ce-doping and La doping were prepared by sotgel method through the
mixed reaction of tetrabutyt titanate with ceric sulfate crystal (and lanthanum sesquioxide) . The pho-

tocatalytic experiment to the formaldehyde and the XRD structural analysis with Rietveld (whole-pat
tern fitting) method show that crystal and microstructure of thin films change with doping quantity
and heat treatment temperature, thus catalytic performance of Ti0:2 is improved substantially at opt+

mum conditions.
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Table1 The content of Ce and La in the - E ; Co ;
samples(mole fraction/ %) C
No Ce0l Ce02 Ce03 Ce04 Ce05 Ce06 Celd7 Ce08 Ce09
Ce 0.1 0.5 1.2 2.1 2.8 3.4 4.0 4.7 5.4 2
No LaOl La03 La04 La05 La06 La07 La08 La09
La 005 0.4 1.0 1.6 2.2 2.8 3.6 4.4
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Fig. 1 The XRD patterns of samples treated at 400°C  (a) Ce doped; (b) Ladoped
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Fig.2 The XRD patterns of samples treated at 600°C  (a) Ce doped; (b) Ladoped
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o r Table 3 T he crystal lattice constant of anatase in the initial

g model and after Rietveld refinement

S -

I 5 Lattice constant Initial model Refin ement

£z al nm 0.3785 0. 3789

5 r ¢/nm 0.9514 0. 9540

= /a 2.514 2.518

Rutile 0 [ RO IOEIL D.illiliiiii
Anatase ) " T R R TN
).La 1. 6%
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Fig. 3 The fitting result of the film sample treated at 600C s ,
Ce4+ La3+ T i4+
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Table2 The oxygen alom positions of anatase in the initial
model and after Rietveld refinement Ti0» 300°C
Initial model Refin ement
0. 000 0. 000 0. 206 0. 000 0. 000 0. 208 ’ ’
0. 000 0. 500 0. 044 0. 000 0. 500 0. 042 P
0. 000 0. 500 0.456 0. 000 0. 500 0. 458 TiO2
2
0. 000 0. 000 0.79%4 0. 000 0. 000 0.792
0. 500 0. 500 0. 706 0. 500 0. 500 0. 708 ’
0. 500 0. 000 0. 544 0. 500 0. 000 0. 542 B
0. 500 0. 000 0. 956 0. 500 0. 000 0.958 s
0. 500 0. 500 0.294 0. 500 0. 500 0.292 ( 4)
2

30F - -wHeat-treatment at 300C
i 20~ -e-Heat-treatment at 400°C

I *Heat-treatment at 600°C

-a-Heat-treatment at 300°C
20} -e-Heat-treatment at 400°C
-+ Heat-treatment at 600°C
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Fig.4 The comparison photocataly sis diagrams of different content (a) Ce-doped; (b) La doped
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