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Understanding a catalytic system requires knowledge of the structure – activity relationship for the active species. For many heterogeneous catalysts, developing this relationship can be complicated by the heterogeneity of structural centers present on the catalyst surface. These challenges are well exemplified in the case of olefin metathesis, where it has been reported that only 1-2 % of the metal content of WOx, MoOx, or ReOx supported on silica or alumina is active.1 Despite a long history of industrial use, the nature of the active site is not known definitively, and limited progress has been made in the development of catalysts for large-scale applications. The low percentage of active metal content makes spectroscopic observation of the active site, and reaction intermediates, especially difficult. Another question that remains is the mechanism for the formation of the proposed active site, an isolated metallocarbene surface species, from the metal oxide of the as-synthesized catalyst. The purpose of our work has been to define the structure of active sites and the nature the active species involved in propene metathesis over silica-supported tungstena. Through the application of UV-Vis, Raman, XAS, FT-IR we have been able to characterize the structure of the WOx species dispersed on silica, and study how the isolated tungstate species are converted into active sites during reaction. This work has also identified pretreatment strategies for enhancing the fraction of dispersed WOx that becomes active for propene metathesis and reduces the induction time to achieve steady-state activity.  Additionally, this research has advanced our ability to distinguish the active species from spectator sites, and led to a clearer understanding of their differences. Initial results on the characterization of carbene intermediates formed on the active sites and their role in catalysis will also be reported.
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