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Fig.1 XRD patterns of different TiO, nanoparticles
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Table 1 Crystallite size and cell parameters of different
TiO, nanoparticles

Grain Cell
Sample . a/nm c/nm 3
size/nm volume/nm
TiO, 26 0.37768 0.94821 0.13525
La; s-TiO, 12 0.37832 0.94756 0.13562
La; 5-Fo-TiO» 12 0.37829 0.95128 0.13613
D-La, 5-F(-TiO, 11 0.37831 0.95067 0.13606
D-Las-F,-TiO, 12 0.37810 0.95092 0.13594
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Fig.2 SEM images of La, 5s-Fs-TiO; (a), and D-La, 5-F;-TiO> (b); EDS spectrum (c) and EDS mapping of La (d) and F (e) of D-La, 5-F;(-TiO>
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Fig.3 XPS spectra of D-Las ¢-Fo-TiOa: (a) full spectrum, (b) Ti 2p, (c¢) La 3d, (d) F 1s, and (e) O 1s
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Fig.6 Mott-Schottky diagram of different TiO, electrodes
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Table 2 Vy and Np values of different TiO, samples

Sample Vi/V Np/x 10" cm™
TiO, —-0.52 2.61
La, 5-F1o-TiO> —0.48 4.36
D-Lay -F1o-TiO> -0.45 5.1
D-La,; 5-F1o-TiO> —-0.36 15
D-Las ¢-F10-TiO, -0.32 16
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Catalytic Mechanism of La-F Two-Step Co-Doping TiO,
by Electrochemical Method

Wang Ruifen', Song Jinling', Li Yu', An Shengli', Wang Fuming?®, Cheng Jin®
(1. Inner Mongolia University of Science and Technology, Baotou 014010, China)
(2. University of Science and Technology Beijing, Beijing 100083, China)

Abstract: La-F two-step co-doping TiO, 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,. La-F co-doping leads to larger lattice distortion and refines the grain size of TiO,. 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, and La,-F,-TiO; in the two-step co-doping TiO, 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 1.5x10*° ¢cm™, 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, under the same condition.

Key words: in-situ synthesis; La-F two-step co-doping; TiO,; electrochemical impedance; photocatalytic mechanism
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