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Preparation of SBA-15 Supported Karstedt Catalysts and Catalytic Kinetics on
Hydrosilylation

CHEN Wei', YAN Wanwan', HU Qinghua'?
(1. College of Chemical and Enviromental Engineering, Jiujiang University, Jiujiang 332005, Jiangxi, China)
(2. Jiangxi Province Engineering Research Center of Ecological Chemical Industry, Jiujiang 332005, Jiangxi, China)

Abstract: SBA-15 mesoporous microspheres were prepared by a hydrothermal method with three-block copolymer EO20PO70EO20(P123)
as a template, tetraethyl orthosilicate (TEOS) as a silica source and hydrogen chloride (HCI) as a catalyst. The prepared mesoporous
SiO2(SBA-15) was used to support the Karstedt catalyst for the recovery and reuse or for the minimization of the resource waste and
pollution of the homogeneous catalysts such as the Speier and the Karstedt catalysts, which are widedly used in hydrosilylation. The
morphology and microstructure of the prepared catalysts were characterized by scanning electron microscopy, small angle X-ray
diffraction, transmission electron microscopy and nitrogen isothermal adsorption-desorption analysis, respectively. The results show
that the prepared catalysts are microsphere-like particles with 2—4 pm in diameter. The microspheres have a highly ordered
two-dimensional mesoporous structure. The most probable distribution of the mesopore size is 4.5 nm and the specific surface area is
628 m*/g. The hydrosilylation between 1-octadecene and trimethoxysilane was used as a probe reactant to investigate the catalytic
performance of the catalyst at different temperatures. The results show that 1-octadecene conversion rate can reach 67.2% after 5'h
reaction at 80 ‘C when the content of the catalyst as a reactant is 5%. The activation energy of the reaction at 80 ‘C is 9.176 kJ/mol.
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Table 1 Reaction rate constants K at different temperatures

Temperature/'C Reaction rate constants &/(Z-mol'-min"")

40 2.009%1073
60 2.634x1073
80 2.991x10°3
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