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ABSTRACT

There is renewed interest in the chemistry and processing of small molecules, such as carbon
dioxide, CO,, ammonia, NH3, and small hydrocarbons (methane, ethane and propane). The large
energy demand and associated large production of CO; in ammonia production, the conversion of
CO; to chemicals and fuels, and the revolution of shale gas in the U.S., and thus of small
hydrocarbons, are changing the global energy and chemicals terrain and are creating new
opportunities for research and manufacturing. Common to the small molecules are the challenges
of activating chemical bonds, the large energy demand, the equilibrium limitations, the loss of
selectivity, and catalyst deactivation. At the other extreme, biomass is the only sustainable source
of carbon for renewable fuels and chemicals but this feedstock is inherently very complex. In
addition, processing some of these resources may require distributed manufacturing, whose
economic viability is uncertain. These challenges require understanding of the fundamental
chemistry and development of new catalysts and processes. This talk will overview these emerging
trends and present examples from biomass and small molecule activation, and outline future
research directions in process and catalyst intensification.



