
 
 

If one combines the keywords “chemistry” and “surfaces” then it is clear what we are
interested in. We study chemical processes on surfaces which includes projects as disparate
as water adsorption on simulated moon dust samples and chemical reactions inside of
carbon nanotubes. We focus on energy-related projects such as fuel cell catalysts, novel
nanocatalysts, systems relevant for the next generation of solar cells, CO2 chemistry, etc.
Currently funded projects include studies on metal nanoclusters (NSF CAREER), nano-
desulfurization catalysis (DoE), and projects on alkaline earth oxides (DoE-EPSCoR). Most
of these systems are related to well-known large scale industrial processes which, however,
still present interesting scientific challenges when it comes to obtaining a mechanistic
understanding at the molecular level. The workhorse of our group is a molecular beam
scattering system (see Fig.). Molecular beams may be compared to LASERS, but we use
“real” particles, such as CO2, alkanes, and water. In addition, the catalysts are characterized
using kinetics and spectroscopic techniques. We just obtained funding (DoE supplemental)
to add another tool to the lab: X-ray photoelectron spectroscopy. Every other year, a surface
chemistry, nanoscience, and materials class is offered to graduate/undergraduate students
providing all the details of surface chemistry techniques and related theory. 
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