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An attractive aftertreatment technology for NOx reduction is a catalyst system that utilizes hydrocarbons (preferably on board fuel) as the required supplemental reductant.  Researchers have been investigating NOx reduction catalysts for lean burn applications (commonly referred to as Lean-NOx catalysts) for a number of years.  However, the state-of-the-art Lean-NOx technologies have demonstrated less than 10% NOx reduction as a passive catalyst system and up to 40% reduction when supplemental hydrocarbon reductant was injected into the exhaust stream.  Because of the current status of aftertreatment technologies and the heightened need for meeting future emissions regulations, Caterpillar has developed programs to identify promising catalyst materials for either Lean-NOx aftertreatment system or as a part of a Plasma Assisted Catalysis system to meet future emission compliance.

Caterpillar and PNNL have studied an indium doped alumina catalyst that is one of promising Lean-NOx catalysts.  The Lean-NOx performances and catalytic properties of In2O3/Al2O3 catalysts will be discussed.  X-ray photoelectron spectroscopy (XPS), X-ray diffraction (XRD) and temperature programmed reduction (TPR) have been used to characterize a series of In2O3/Al2O3 catalysts to understand the surface structure of indium oxide species on the alumina support.  Reaction mechanisms and active sites of In2O3/Al2O3 catalysts will be proposed to explain high NOx reduction over In2O3/Al2O3 catalysts.
