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Abstract:In view of the controversial problem of the active sites of chromium-based catalysts for non-oxidative
dehydrogenation of propane, the structure-activity relationship between active sites and catalytic performance is
established by adjusting the loading of different chromium-based precursors on MCM-41.XPS H,-TPR,XRD, UV, in-situ
TPR,and other characterization methods are utilized to analyze the valence state of the catalyst and the existence of active
species.Results show that the three chromium-based catalysts prepared all have monomeric Cr ( VI'), polymerized
Cr( V) ,and massive Cr,0,.Among them,XPS and H,TPR results show that Ct/MCM-41 ( H;CrN,0,) produces more
Cr( VI) ;XRD.UV and Raman results prove that the monomer Cr( VI) formed by the catalyst promotes the improvement
of activity.In contrast, polymerized Cr( VI) and massive Cr,0; hinder the performance of the catalyst.Finally,in-situ TPR
proves that monomer Cr( VI) is rapidly reduced to coordinate unsaturated Cr** and Cr** when encountering propane.It is
further illustrated that the monomeric Cr( VI) is the precursor of the active site of the chromium-based catalyst used in
the non-oxidative dehydrogenation of propane.
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