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Abstract: Using tetrabutyl orthotitanate (TBOT) as Ti source, Al,(SO4),'18H,0 as Al source and triethanolamine as a
template, Al-doped TiO, mesoporous materials were synthesized via grinding—sol-gel method. The structure, morphology,
crystalline size, specific surface area, pore size and photocatalytic activity of the as-prepared samples were characterized
by X-ray diffractometry, high-resolution transmission electron microscopy (HRTEM), N, adsorption desorption and
UV-vis spectrometer (UV-vis) techniques. The results show that Al-doped TiO, has the wormhole-like mesoporous
structure, and the Al doping can not only decrease the particle size of nanoparticles, but also improve the stability of the
mesoporous TiO,. The specific surface areas and the average pore diameter of Al-doped TiO, is about 110.2 m%/g and 4.5
nm, respectively. Compared with P25 and mesoporous TiO,, the gap adsorption edge of Al-doped TiO, mesoporous
materials exhibit a little red shift, the degradation ratio of which can be up to 92.5% during the photodegradation of
methyl orange with the initial concentration of 20 mg/L for 1 h.
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Fig.1 Wide-angle and low-angle (inset) XRD patterns of

samples: (a) P25; (b) TiO,; (c) Al-TiO,
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Fig.2 N, adsorption—desorption isotherms and pore size

distribution of samples
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Table 1 BET surface, pore volume, and pore size distribution

of samples
Sger/  Pore volume/ Pore size/ Crystal size/
Sample 2. -1 3 -1
(m-g ) (cmg) nm nm
Mesoporous 1 0.30 45 11.7
AI-TIOZ
Mesoporous o ¢ 0.28 11.5 26.5
TIOZ
P25 50.7 0.09 7.1 49.8
H12 1 A4, WIFBE—V v il 4% (1) AL-TiO, #1 TiO,

A FLIR R TH RS 0 110.2 F1197.8 m/g, fLIARIS
514 0.30 i1 0.28 cm’/g, fL12439 4 4.5 1 11.5 nm.
Al 7% TiO, WS RSTIRN,  AREHERTE IS 2%,
HAEN S PR AR N . TS, Al 5245 TiO,
AU B BA BRI L R AR N AL, X2
PRI EHEARCE I — AN EEN R

22 HEMTRESHSH
3 Jianch AL-TIO A FLA RN X s L Ag
i, HAE 3@). (b)s ©Finalk Al Ti 1 O 7t
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Fig.3 XPS spectra of mesoporous Al-doped TiO,: (a) Al 2p
(Inset shows high resolution spectra of Ti 2ps,); (b) Ti 2p;
(c)O1s
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Fig.4 TEM image(a), HRTEM image(b) and EDS pattern(c) of mesoporous Al-TiO, and TEM image(d) of TiO,
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Fig.5 UV-vis diffuse reflectance spectra of samples: (a) P25;
(b) TiOy; (c) Al-TiO,
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Fig.6 Catalytic activities of various photocatalysts
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Fig.7 1R spectra of methyl orange (MO) before (a) and after
(b) photodegradation by Al-TiO,
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THFEA A — D B fde . 0T HEERS 20 7, A
BRI RSt Y 1 T R U, FH R [ it
I U (R 2L M 5 IOV R IEAF B DG B R O
56 o
HFELE ALTIO AU RH AT HIVE, K58 pk
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Fig.8 Degradation rate constant X of mesoporous Al-TiO,
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