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Sonochemical Preparation, Structures and Catalytic Esterification of
Mesoporous Anatase SO,/TiO,
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Abstract: Mesoporous metatitanic acid with plentiful SO~ absorbed was one-step synthesized by an ultrasonic
chemistry and hydrolysis method without organic templates. Mesoporous solid superacid catalyst SO, 7/TiO, was
obtained by calcination at 500 °C. The catalyst was characterized by XRD, TEM, FTIR, N, absorption/desorption.
SO0.,2~ bonded to free ~OH on pore walls of metatitanic acid during the calcinations acts as the pore structure-
directing agent and pore structure support. After calcination at 500 °C, the mesoporous SO,2/TiO, in anatase phase
has a specific surface area of 161 m?*-g™, an average pore diameter of 4.1 nm, sulfur mass fraction of 2.8% and acid
strength(H,) between —14.52 and —16.02. The catalyst has larger specific surface area, higher superacid strength and
better thermal stability. Based on the orthogonal experiment, the optimum synthetic conditions for dimethyl fumarate
were as follows: the molar ratio of carbinol to fumaric acid was 6:1, mass of the catalyst was 1.0%(reactant total mass
ratio), the volume of the water removing reagent benzene was 10 mL, and the reaction time was 3 h. The catalyst

exhibited good stability and the conversion of acetic acid still amounted to 90% after 7 runs.
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Fig.1 XRD patterns of mesoporous SO./TiO,
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Table 2 Factor Level of Orthogonal Experiment

Level n(carbinol):n(fumaric acid) w(catalyst) / % Reaction time / h

1 4:1 0.5 2
2 6:1 1.0 3
3 8:1 1.5 4
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Table 3 Results of Ly(3?) Orthogonal Experiment
No. n(carbinol):n(fumaric acid) w(catalyst) / % Reaction time / h Conversion / %
1 4:1 0.5 3 86.5
2 4:1 1.0 4 89.2
3 4:1 1.5 2 84.2
4 6:1 0.5 2 91.5
5 6:1 1.0 3 95.0
6 6:1 1.5 4 95.4
7 8:1 0.5 4 91.7
8 8:1 1.0 2 91.5
9 8:1 1.5 3 95.0
K, 255.8 263.8 262.2
K, 276.7 268.7 272.8
K 274.5 269.6 2723
R 22.8 8.0 11.5
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Table 4 Reaction results for repeated use of catalysts

Time 1 2 3

4 5 6 7 8

95.0 94.6 94.1

Conversion / %

93.4 92.6 91.8 90.3 85.6
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