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Abstract:

One of the major challenges in heterogeneous catalysis is the preparation of
highly selective and robust catalysts. The goal is to be able to synthesize solids
with stable surfaces containing a large number of specific surface sites designed
for the promotion of a particular reaction. New synergies between surface-
science studies and novel nanosynthesis methodology promise to afford new
ways to design such highly selective catalysts in a controlled way. In this
presentation I will provide a progress report on a few of projects ongoing in our
laboratory based on this approach. Platinum-based catalysts have been prepared
for the selective trans-to-cis conversion of olefins, with a design based on early
surface-science work with model surfaces and quantum mechanical calculations
that indicated a particular preference for (111) facets in promoting the formation . ‘

of the cis isomers. This research has been extended by using the concept of F]’anClSCO Zael'a
"single-site alloy catalysis" with Pt-Cu bimetallics for the selective

hydrogenation of unsaturated aldehydes. In a third example, novel mixed-oxide

surfaces are being designed using atomic layer deposition (ALD) to create new

redox and acid-base sites. In combination with added metal nanoparticles, these

are being tested for the selective promotion of oxidation and hydrogenation reactions starting from organic feedstocks. Finally,
new metal @Ti10, yolk-shell nanomaterials have been used to promote CO oxidation at cryogenic temperatures and to suggest
that in photocatalysis the role of the metal may not be to scavenge the excited electrons produced in the semiconductor upon
absorption of light, as commonly believed, but rather to promote the recombination of the adsorbed atomic hydrogen initially
produced by reduction of H" on the surface of that semiconductor.
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