Background Information About Surface Chemistry

My area of research, investigating the interactions between molecules and solid
surfaces, is a field that has developed extensively in only the past 25 years. Yet,
according to The Scientist (October 31, 1994), in the period 1991-93, research work
worldwide on surface chemistry and semiconductors formed the second most highly
cited group of papers in chemistry. This dramatic growth may be attributed to the
crucial role that surface chemistry plays in a wide range of technologically important
problems, including catalysis, corrosion, semiconductors, adhesion, and lubrication.
The primary focus of my research has been the application of surface science
techniques to the understanding of catalysis, a process in which a substance, a
catalyst, speeds up a chemical reaction without itself being consumed in the
reaction. It is estimated that in 1989 over $891 billion (17% of the United States
GNP) worth of fuels and chemicals were produced in the United States using
catalysts.

The rational design of heterogeneous catalysts, one of the Holy Grails of chemistry,
requires detailed knowledge of the elementary reaction steps on surfaces. A popular
approach to the elucidation of these steps involves the deposition of the reactant gas
or gases on surfaces of single crystal substrates with periodic arrays of surface sites
with well-defined atomic structure and chemical composition. The experiments are
conducted in an ultrahigh vacuum (UHV) apparatus (pressure approximately equal to
10-13 atmospheres) to prevent contamination from unwanted background gas
adsorption. These highly idealized studies afford the possibility of circumventing the
many complexities associated with the actual conditions prevalent during catalysis.
The goal is to decipher the fundamental chemistry of surface reactions.



