 SEQ CHAPTER \h \r 1In-situ Studies of Coke Formation Chemistry in the Methanol-to-Hydrocarbons Reaction Catalyzed by H-MFI
Peter C. Stair, Yek Tann Chua, Raymond Ho, and Chao Zhang
Department of Chemistry and Center for Catalysis and Surface Science

Northwestern University, Evanston, IL 60208

Abstract:
The deactivation of catalysts by retained hydrocarbons, coke formation, is an important practical problem that has been studied extensively for many years.  Despite this effort a detailed knowledge of the reaction pathways for coke formation and a detailed understanding of the relationship between catalyst properties and coke formation chemistry is still incomplete.  In this paper we shall present results from in-situ ultraviolet Raman spectroscopic studies of the coke formation chemistry during the methanol-to-hydrocarbons reaction catalyzed by H-MFI.  The Raman spectra reveal the time and temperature dependence of retained hydrocarbon species.  The end products of this chemistry are high-molecular-weight polyaromatic hydrocarbons.  There appears to be at least two important reaction pathways for polyaromatic hydrocarbon formation, starting from a common polyene intermediate with 6 to 8 double bonds.  One reaction pathway involves cyclopentadienyl species as intermediates between polyenes and polyaromatic hydrocarbons.  The intensity pattern in the Raman spectra of the polyaromatic hydrocarbons is consistent with molecules having a chain-like structure rather than a two-dimensional, sheet-like structure, which suggests that the retained hydrocarbons are located within the channel structure of the zeolite.
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