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Fig. 1 XRD patterns of TiO, samples with calcination temperature 380 °C and different amounts of Th doping(A)

and with 0. 7% Tb doping and different calcination temperatures(B)
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Table 1 Crystalline size, the content of anatase-phase(w,) and unit cell parameters for the prepared TiO,

Lattice parameters

Sample Size/nm wy/ %

a=b/nm ¢/nm V/nm®

Pure TiO,-380 9.04 89.67 0.3789 0.9414 0.1352
TMT(0)-380 6.91 77.63 0.3786 0.983 8 0.1410
TMT(0.3% )-380 6.58 79.09 0.3785 0.906 9 0.1299
TMT(0.7% )-380 6.32 75.21 0.3800 0.9400 0.1357
TMT(0.9% )-380 6.19 66.55 0.3797 0.9185 0.1324
TMT(1.1% )-380 6.22 75.80 0.3804 0.9492 0.1374
TMT(0.7% )-200 3.54 <100 0.3830 0.8756 0.128 4
TMT(0.7% ) 450 7.94 71.81 0.3780 0.9139 0.1306
TMT (0. 7% )-600 13.83 66.58 0.3786 0.9500 0.1362
TMT (0. 7% )-800 26.16 44.81 0.3783 0.960 8 0.137 5
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Fig.2 TEM(A) and HRTEM(B) images of TMT(0.7% )-380
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Fig. 3 BJH pore diameter distribution curves of TMT

samples
a. TMT(0)-380; b. TMT(0.3% )-380; c. TMT (0. 7% )-380;
d. TMT(0.7% )-600; e. TMT(0.3% )-800; f. TMT(1. 1% )-380
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Table 2 BET surface area and pore diameter of different samples

Sample Sger/ (m*+g™1) Pore diameter/nm
TMT(0)-380 86.55 8.8
TMT(0.3% )-380 101.16 8.0
TMT(0.7% )-380 134.44 6.5
TMT(0.7% )-600 56.64 14.8
TMT(0.7% )-800 10. 12 17.2
TMT(1.1% )-380 111.94 7.9
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Fig. 6 The first-order kinetics for RhB photodegradation on TMT samples with different amount of Th doping(A4) and
TMT(0.7% ) samples calcined at various temperatures( B) ; the ahsorption spectra of various dyes( C) ; the first-
order kinetics for various dyes photodegradation on TMT(0.7% )-380(D)
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Fig.7 The simplified mechanism of Th-loaded TiO, for photocatalytic degradation of RhB
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Synthesis, Characterization and Synergistic Effect of
Tb-loaded Mesoporous Titanium Dioxide

CHEN Qi, FEI Xia, HE Qinqin, WU Qiliang, HE Bing, LIU Xueting "
(School of Chemistry and Chemical Engineering ,Hefei University of Technology ,Hefei 230009 , China)

Abstract Using block copolymer P123 as the template, Th( terbium)-loaded mesoporous TiO, photocatalysts
were prepared by the evaporation induced self-assembly method and characterized by X-ray diffraction( XRD) ,
N, adsorption-desorption and ultraviolet-visible ( UV-Vis) absorbance spectroscopy. Tb-loaded mesoporous
TiO, with a mixture of anatase and rutile phases exhibits a high photocatalytic activity for degradation of
rhodamine B(RhB) under the irradiation of visible light. It is found that 0. 7% loading of Th and 380 °C
calcination temperature are the most appropriate preparation conditions for achieving high photocatalytic
performance. The synergistic effect of high specific surface area, small crystallite size of mesoporous TiO,,
Th-induced charge-separation and increase of visible light absorption has improved the photocatalytic activity.
The mechanism of enhancement of photocatalysis in Th loaded TiO, is proposed.

Keywords mesoporous titanium dioxide , Th-loaded , synergistic effect
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