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Abstract:

Diesel engines are more fuel efficient than gasoline engines. A major technical hurdle that prevents diesel powered vehicles from entering the US market is the difficulty in controlling NOx emissions in meeting Federal Tier 2 and California LEV II regulations. Many technologies are being evaluated for lean-burn NOx emission control. Among them, NOx adsorber catalysts (NAC), also known as NOx storage/reduction catalysts (NSR) or lean NOx traps (LNT) are being considered as one of most promising after treatment technologies especially for mobile applications. Unlike selective catalytic reduction (SCR) technologies, such as NH3/urea SCR or HC-SCR, which operate continuously, NOx adsorber catalysts function through storage and reduction cycles. Under normal lean operation conditions, NOx are stored on the catalyst. Periodically, rich excursions are used to reduce the stored NOx and regenerate the storage sites. Four major catalytic reactions occur cyclically on NOx adsorber catalysts: (1) NO oxidation to NO2; (2) NO2 oxidation and storage; (3) NOx release from the storage sites; and (4) NOx reduction to N2. These pose major challenges in catalyst design as one has to build a catalytic system within a limit space (i.e. a tailpipe) to have all the functionalities. In this talk, catalytic components that catalyze each of the above four reactions will be discussed. In addition, system design and optimization will be described to illustrate the importance of understanding the interactions among each individual component. 
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