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Abstract

Research Title: Development of nanocrystalline platinum catalyst for dehydrogenation of light
alkanes
Researcher:  Assistant Prof. Okorn Mekasuwandumrong (Project Leader)

Faculty of Engineer and Industrial Technology Silpakorn University

Assistant Prof. Choowong Chaisuk (Co-Researcher)

Faculty of Engineer and Industrial Technology Silpakorn University
Research Grants: Fiscal Year 2015

Research and Development Institute, Silpakorn University

Year of completion 2017
Type of research applied research

Subject Engineering and industrial research

Recently, the catalytic dehydrogenation of propane is becoming more important
because of the growing demand for propylene.. However, the reaction of propane
dehydrogenation is an endothermic process that requires a relatively high temperature to
obtain a high yield of propylene. Therefore, the deactivation of the catalyst due to coke
formation is inevitable because of the reaction conditions. In this project, the effect of tin and
cerium modification over Pt/MCM-41 catalyst for propane dehydrogenation has been
investigated. The catalyst has been prepared by using incipient wetness impregnation
method. The physiochemical properties of Pt, Pt-Sn and Pt-Sn-Ce supported on MCM-41
have been investigated using N2 physisorption, X-ray diffraction (XRD), CO pulse
chemisorption, and transmission electron spectroscopy (TEM). The catalytic performances of
thus-obtained catalysts were tested by propane dehydrogenation reaction. With suitable
amount of Sn addition, the platinum dispersion, propane conversion and propylene selectivity
increased. It could maintain conversion and selectivity about 16 and 87 %, respectively.
When, the suitable amount of cerium was added, the platinum dispersion also increased. The
addition of Ce had little effect on the propylene selectivity but it could obvious improve
propane conversion. The Pt-Sn-Ce (1.0wt%)/MCM-41 catalyst exhibited the best catalytic
performance with the propane conversion higher than 25 % and the propylene selectivity of

about 89 %.

Keywords Pt/MCM-41, Sn, Ce, propane dehydrogenation
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