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Abstract: With tetrabutyl orthotitanate (TBOT) as Ti source, La(NOs); * 6H,0 as La source and octadecylamine as
a template, La-doped mesoporous TiO, microspheres were prepared by ultrasonic-hydrothermal method. The ob-
tained samples were characterized by XRD, XPS, TEM, BET, UV-Vis, IR and FL.The results revealed that the ap-
propriate molar fraction of La dopant could decrease crystalline size, increase specific surface area and weaken
fluorescence intensity of mesoporous TiO,. Compared with P25, the gap adsorption edge of mesoporous La*"/TiO,
exhibited a little red shift and slightly narrowed their band gaps. For mesoporous La’"/TiO, (2.0 at%), the specific
surface area and the average pore diameter were 132.7 m*/g and 8.67 nm, respectively. Furthermore, the degradation
ratio of methylene blue to mesoporous La’*/TiO, (2.0at%) was up to 98.5%, which exhibited the best photocatalytic
activity with the initial concentration of 40 mg/L for 120 min.
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Fig. 1 DSC-TG curves of the samples prepared by ultrasonic-
hydrothermal method
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tion of mesoporous TiO, with different La-doping concentrations
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Sample Sper/(m?g™h) Pore volume/(cm* g ™) Pore size/nm Crystal size/nm
Mesoporouse TiO, 110.2 0.11 3.95 247
Mesoporouse La*"/TiO, (1.0 at%) 118.8 0.16 5.24 20.8
Mesoporouse La**/TiO, (2.0 at%) 132.7 0.29 8.67 15.5
Mesoporouse La*"/TiO, (3.0 at%) 124.5 0.21 6.86 21.4
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Fig. 4 Morphologies and formation mechanism of mesoporous La**/TiO, microspheres
(a) SEM and (b) TEM images of La*>*/TiO, (3.0 at%); (c) SEM and (d) TEM images of La>*/Ti0, (2.0 at%); (e) Formation mechanism
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Fig. 5 UV-Vis diffuse reflectance spectra of mesoporous TiO,
with different La-doping concentrations
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Fig. 6 IR spectra of La-doped TiO, (2.0at%) before calcina-
tion (a) and calcined at 550°C (b)
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ent La-doping concentrations
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Fig. 8 Photocatalytic reaction activity (a) and photocatalytic reaction rate constants k (b)of mesoporous TiO, with different
La-doping concentrations
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M La’ B2 il 2.0at% I, kA B H KA1 0.148, #E—
BN La® B 4% B, kAH M. MR T 45 R,
MR B kRN R La¥TiO, (2.0at%)>
La*"/TiO, (3.0at%)>La’"/TiO(1.0at%)>La’"/Ti0,(0)>
P25. B 4L TiO, 1 k (EH¥58 T/ Mk P25, F R
PR S B A KM LR T . LG5 M. BN
sroRL RO LR v [ 6 BB R 6.

3 Zig

1) K5 K i & R A L Tio, #
La*"/TiO, & T-8i4kH™ TiO, fh 2. La 5 24 A g 41
TiO, AR, H A 15 20 SR, AR
Thim, AHAR b R T A 2218

2) XPS M BET MR 45 &, La’ 1B Ac e 40k
FoRL RS I R A LI R T A AL La’/Tio,
(0- 1.0at%- 2.0at%- 3.0at%) ) ki ) <F 23 il 24.7
20.8. 15.5 A1 21.4 nm, 1 HEL R MRS 50 110.2.
118.8. 132.7 F1 124.5 m%/g.

3) UV-Vis Ml FL 3K 7%, La®"/TiO, £ 5 (0.
1.0at%-2.0at% 1 3.0at%) 1 HE 7 B 43 7l A& 3.21.3.15.

2.99 H13.06 eV; La 24/ 4L TiO, %GR 5L 35 /)N
T P25, JEBIE La SN, I EmmEAR /N,
Vi) La 524060 3542 mA4L TiO, (64 f 7 F 23
JRI5) B

4) EAMEHETR, A 4L La*/TiOy0. 1.0 at%.
2.0 at%- 3.0 at%)HBJFK I H L P25 5 (1) 6 AL TG 1,
Ak 3 BN IR A2 L’/ TiO(2.0at%)>
La’"/TiO,(3.0at%)>La’"/TiO,(1.0at%)>La’"/Ti0,(0)>
P25.
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