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Abstract:
Interactions between a catalytically active phase and its support are of interest because these may have a controlling effect upon the resultant activity or selectivity of a catalyst system.  Our group is studying these interactions in three projects with different approaches.  Fundamental studies of interactions between precious metals (Pt, Rh) with a reducible support (primarily ceria) have been carried out under UHV conditions to prepare well-defined model catalysts.  Controlled variations in substrate oxidation state, metal loading and adsorbate exposure reveals that both the dissociation probability of NO and CO on Rh, and their desorption energy on Pt may be modulated by the oxidation state of the support.   Coverage dependence experiments suggest that, although adsorbate coverage and oxygen transfer between the support and metal are important, other factors, possibly structural or electronic, are involved.  
The role of support reducibility is being further examined both over films prepared in UHV and in dispersed catalysts using mixed oxides, (Ce(1-x)M x)O 2-δ, (M= Dy, Pr, Zr), produced using a variety of synthetic approaches.  Cerium edge x-ray absorption is used as an in situ monitor Ce4+ / Ce3+ during temperature programmed reduction or oxidation.   Experiments with Zr addition demonstrate the increased reducibility suggested by other experiments, a process which is further catalyzed by addition of Rh.  
Work with Dy and other trivalent cations has been initiated to examine the effects of increased oxygen vacancies vs. lattice strain upon reducibility in fluorite oxides.  Effects of support porosity, particle size and particle confinement are also being examined through studies of mesoporous catalyst supports.  These materials offer the possibility to produce uniformly sized catalyst particles confined to internal pores of variable size.  Work to synthesize uniformly sized Au particles, resistant to sintering, and to correlate their structure with activity for CO oxidation, is in progress.  Uranium oxide catalysts co-assembled in mesoporous oxides produced by various routes have been studied for VOC oxidation.
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