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Abstract:
Selective Catalytic Reduction (SCR) using urea or ammonia has proven to be extremely effective for lean-NOx reduction. Ammonia SCR has long been used for NOx reduction in stationary sources with high conversions and little N2O production. Recently there has been heightened interest in adapting this technology for mobile diesel engines in order to meet impending Tier 2 emission standards.  To transition ammonia/urea SCR to mobile sources, work is necessary to better understand the effect of mobile diesel exhaust parameters on NOx reduction. Standard test conditions in this study were based on expected exhaust conditions from a medium duty CIDI (compression ignition direct injection or diesel) engine. The effect of a range of parameters, including NO:NO2 ratio, space velocity, water, oxygen, the presence of hydrocarbon, and sulfur dioxide were examined using a titania-supported vanadia-tungsta catalyst in bulk powder form.  Limited testing was also preformed using commercial benchmark catalysts in monolith form for both vanadia-based and base metal catalyst formulations.  The NO:NO2 ratio was found to be have a profound effect on NOx conversion; optimal NOx reduction occurred with NO:NO2=1 for all the catalysts tested. The presence of hydrocarbons was found to have a detrimental effect on catalyst performance.  These results are in agreement with other literature reports stating that a pre-oxidation catalyst placed in the exhaust stream prior to ammonia/urea injection will greatly improve NOx reduction efficiency.  Catalyst development efforts to identify highly active and durable non-vanadia catalyst formulations will also be discussed.

* This work was supported by the United States Department of Energy under Contract DE-AC04-94AL85000.  Sandia is a multiprogram laboratory operated by Sandia Corporation, a Lockheed Martin Company, for the United States Department of Energy.  This work was the result of a Cooperative Research and Development Agreement (CRADA) between Sandia National Laboratories and the Low Emission Technologies Research and Development Partnership (LEP), and funded by the DOE Office of Advanced Automotive Technologies.

