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Abstract: La-F two-step co-doping TiO

2

 photocatalysts were prepared by in-situ doping method using tetrabutyl titanate, lanthanum 

nitrate, and sodium fluoride as the main materials. The prepared samples were characterized by XRD, SEM, XPS and UV-Vis DRS. The 

photocatalytic property under visible light was evaluated by the photo degradation of methylene blue. The results show that all the samples 

exhibit homogeneous anatase TiO

2

. La-F co-doping leads to larger lattice distortion and refines the grain size of TiO

2

. The morphology of 

samples are spherical in shape but the aggregation degree is different, and the two-step co-doping could aggravate the reunion of the 

sample particles because of the difference of their preparation process. The La-F co-doping also could cause the band gap decreasing 

accordingly. Simultaneously, n-n heterojunction forms between TiO

2

 and La

x

-F

y

-TiO

2

 in the two-step co-doping TiO

2

 samples, and reduces 

the recombination of photo-generated electron and hole effectively, and then enhances the charge carrier concentration. When the doping 

ratio of La and F in the two-step La-F co-doping sample are 1.5% and 10%, the carrier concentration reaches 1.5×10

20

 cm

-3

, and the 

degradation rate of methylene blue under visible light is 96% at 120 min, which is 2.6 times of that of pure TiO

2

 under the same condition. 
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