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Abstract — Titanium silicalite-1 catalyst was prepared using a SiO,-TiO, xerogel and applied to allylchloride (ALC)
epoxidation by H,0, as oxidant in a batch reactor. The reaction temperature was varied from 25 to 55 °C, and the con-
centrations of ALC and H,0, were changed from 0.2 to 3 M and from 0.2 to 1.5 M, respectively. The kinetic data
obtained were applied to the power rate law, Eley-Rideal, and a Langmuir-Hinshelwood model, and power rate law fits
the experimental data best. Activation energy was 27.9 kJ/mol, and the reaction orders with respect to H,O, and ALC

were determined to be 0.41 and 0.52, respectively.
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Scheme 1. Reaction path of ALC epoxidation.
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Fig. 1. (a) X-ray diffraction patterns, (b) FT-IR spectrum, and (c)
UV-Vis spectrum of TS-1 prepared by xerogel.
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Fig. 2. Effect of (a) catalyst, (b) ALC, and (c¢) H,0, concentration on
reaction rates.
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Fig. 3. (a) Effect of reaction temperature on conversion of H,O, and
(b) corresponding Arrhenius plot.
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Fig. 4. Comparison of reaction models: (a) Power rate law, (b) Eley-Rideal, and (c) Langmuir-Hinshelwood.
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