
 

 
 
Research Summary:  

Our current research focuses on the use of Density Functional Theory techniques to understand 
the kinetics and thermodynamics of chemical reactions on nanostructured metal and oxide 
surfaces.  We aim to develop models of reactions relevant to heterogeneous catalysis and to 
electrocatalysis; in tandem, we will develop computational screening techniques that will permit 
the efficient design of new catalytic materials from first principles.  Selected reactions of interest 
include the CO electrooxidation reaction, the selective, oxidative dehyrdrogenation of propane to 
propene, and the electrooxidation of small organic molecules; these reactions play an important 
role in the operation of fuel cells and in the production of useful chemical compounds from raw 
hydrocarbon feedstocks.  A related interest is the development of new, first principles-based 
techniques to model the dissolution and corrosion of metallic surfaces; this research is related to 
the development both of catalysts that are stable in electrochemical environments and of 
corrosion-resistant surfaces.    
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