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Hydrogenation reactions are central to the petrochemical, fine chemical, pharmaceutical, and food 
industries and are of increasing interest in energy production and storage technologies. Typical 
heterogeneous catalysts often involve noble metals and alloys based on platinum, palladium, rhodium 
and ruthenium. While these metals are active at modest temperature and pressure, they are not 
always completely selective and are expensive. We have demonstrated that single palladium atoms 
can convert the otherwise catalytically inert surface of an inexpensive metal into an ultraselective 
catalyst. We used high resolution imaging to characterize the active sites and temperature 
programmed reaction spectroscopy to probe the chemistry. The mechanism involves facile 
dissociation of molecular hydrogen at individual palladium atoms followed by spillover onto the copper 
surface, where ultraselective catalysis occurs by virtue of weak binding. The reaction selectivity is in 
fact much higher than that measured on palladium alone, illustrating the unique synergy of the 
system. 
 
 
 
 
Refreshments will be available prior to the seminar at 10:45 a.m. outside room 1315 

 
Graduate Students may meet with the speaker at 1:00 p.m. in Room 8335 
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