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Abstract — Propylene epoxidation by H,O, (30% aqueous) as oxidant was studied in a semi-batch reactor using TS-1
catalyst: Effects of reaction temperature, time, pressure, solvent, catalyst and H,O, concentration on H,O, conversion
(limiting reagent) and product distribution were investigated. Potential inhibition by propylene oxide on the epoxidation
rate was also examined. Ti-MCM-22 with MWW zeolytic structure was found to exhibit better performance than TS-1
with MFI structure, provide that a proper choice of solvent(acetonitrile) is made.
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Scheme 1. Propylene epoxidation reaction path and corresponding
products using TS-1 catalyst and H,0,.
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Scheme 2. Synthesis procedure for Ti-MCM-22.
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Fig. 1. XRD patterns of; (a) TS-1(calcined), (b) Ti-MCM-22(calcined),
(c) Ti-MCM-22(as-syn.).
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Fig. 2. SEM images of; (a) TS-1(calcined), (b) Ti-MCM-22(calcined with-
out acid treatment), (b) Ti-MCM-22(calcined with acid treatment).
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Fig. 3. UV-Vis spectra of; (a) TS-1(calcined), (b) Ti-MCM-22(as-syn.),
(¢) Ti-MCM-22(acid treated), (d) Ti-MCM-22(calcined).
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g. 9. Effect of pressure on C;H¢ epoxidation; (a) (ll) H,0, Conver-
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tions: 45 °C, 0.5 g catalyst, 2.5 wt% H,0,, methanol solvent,
1,000 rpm stirring.
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tion conditions: 45°C, 7 atm, 0.5 g catalyst, 2.5 wt% H,0,,
1,000 rpm stirring.
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Fig. 13. Comparison of catalytic performance by TS-1 and Ti-MCM-
22; (a) () conversion of TS-1(methanol), (@) conversion of
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nol). Reaction conditions: 45 °C, 7 atm, 0.5 g catalyst, 2.5 wt%
H,0,, 1,000 rpm stirring.
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