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Synthesis and Characterization of Mesoporous TiO, in Acetonitrile Medium

Xu Qiangian Yang Chun

( School of Chemistry and Materials Science Nanjing Normal University Nanjing 210046 China)

Abstract: Mesoporous TiO, was generally synthesized by using ethanol as solvent via Evaporation-dnduced Self-Assembly
( EISA) method. Ethanol was replaced by acetonitrile the mesoporous TiO, materials were prepared by using TiCl,and
Ti( OBu) , as titanium precursors in the presence of triblock copolymer P123. By comparison of the syntheses in ethanol
and in acetonitrile solvent we found that the mesostructure obtained in acetonitrile is similar to that obtained in ethanol;

but the crystallinity of sample is higher in the former. Effects of the different titanium source ratio and the different calci—
nation temperature on the mesostructure and the crystallization degree of sample were also investigated. The results indi—
cate that the molar ratio of TiCl, /Ti( OBu) , =1: 1 and the calcination at 350°C are the optimal conditions for the sample
synthesized in acetonitrile. The uniform and cylinderdike channels and anatase TiO, with higher crystallinity can be ob—
tained under such conditions.
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Fig.1 N, adsorption—desorption isotherms (A) and pore size distributions (B) of samples
3A.B .
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Table 1 Pore structure date of samples
Sppp/m?g ! V,/emPg ! D, /nm /nm
TiO, —1:1 -350°C( ethanol) 194 0.26 4.3 7.7
TiO, - 1:3 =350C 118 0.21 5.8 8.1
TiO, - 1:1 -350C 142 0.25 5.6 9.1
TiO, -3:1 -350C 123 0.36 9.3 10.2
TiO, —=1:1 -300°C 232 0. 31 3.7 5.0 6.6
TiO, —1:1 -400C 104 0.25 6.6 9.5

Sper: BET surface area. V,: single point total pore volume at p/p, =0.98. D,: pore diameter determined by BJH method from the desorption

branches of isotherms. Crystallite size are calculated by the Scherrer equation from ( 101) reflection of anatase in XRD patterns.
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Fig.3 TEM images of samples
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Fig.5 N, adsorption—desorption isotherms(A) and pore size distribution (B) of samples with different titanium source ratio
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