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Abstract:
The feasibility of non-thermal plasma (NTP) assisted catalysis in diesel exhaust treatment has been evaluated in recent years.  In this technology NTP is used to generate reactive radicals that subsequently produce partially oxidized hydrocarbons and NO2 in the exhaust gas stream prior to it reaching the SCR catalyst.  On the SCR catalyst NOx is reduced into N2 and hydrocarbons and hydrocarbons are oxidized into CO2 and H2O.  Acetaldehyde has been shown to be a particularly effective “partially oxidized hydrocarbon” for the reduction of NO2 over Na-Y,FAU catalysts.  Most of the recent efforts in this field have been focused on the development of catalyst materials with high activities in the SCR process and the optimization of the NTP operation.  The interaction of the constituents of the exhaust gas stream leaving the NTP with the catalyst material and the mechanism of the reactions taking place on the catalyst are poorly understood and have not received much attention.

In order to gain insight into the mechanistic aspects of the processes taking place on the catalysts we initiated studies on the adsorption and reaction of NO2 and acetaldehyde on Na-Y,FAU catalysts.  All the measurements were carried out in a batch reactor utilizing transmission FTIR spectroscopy.  The adsorption of NO2 and acetaldehyde and their co-adsorption were first investigated on Na-Y,FAU at 300K.  The interaction (reaction) between adsorbed reactants and the products formed in the reaction were studied at 473K.  The reaction between adsorbed NO2 and acetaldehyde was found to be facile over Na-Y,FAU even at the relatively low catalyst temperature studied.  We also found that neither NO nor O2 was effective in the oxidation of acetaldehyde over the Na-Y,FAU catalyst.  On the other hand, ethanol has shown lower reactivity in the reduction of NO2 than acetaldehyde.  The results of these adsorption/reaction studies will be presented in this contribution.

