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Abstract:
Emissions from diesel engine exhaust have significant adverse impacts on human health
and the environment. As a mitigation strategy, the US EPA has been setting stringent regulations
on exhaust quality. Various aftertreatment technologies – most of them catalytic – are being
developed and implemented to treat the emissions from diesel engine exhaust. Selective
Catalytic Reduction (SCR) is currently considered as one of the most promising methods to
reduce NOx under an excess of Oxygen. The precious metal-based Diesel oxidation catalyst
(DOC) can be used for oxidizing other harmful emissions such as carbon monoxide (CO),
hydrocarbons (HC), and oxygenates (aldehydes). Catalytic or non-catalytic Diesel Particulate
Filters (DPF) are developed for trapping and oxidizing the diesel soot particulates. Despite the
extensive research on these technologies, comprehensive and predictive kinetic models for
simultaneous prediction of multiple emissions oxidation/reduction are still lacking. Furthermore,
modeling of integrated aftertreatment systems for emissions abatement is a critical step in
meeting and exceeding the regulations.
This presentation will primarily focus on an overview of the diesel engine emissions
regulations and detailed kinetic modeling of emissions aftertreatment technologies. Effect of
sulfur impurities and aromatic components in the diesel fuel on catalyst deactivation will also be
discussed.
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