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Abstract:
Significant reduction of NOx in synthetic light-duty diesel exhaust has been achieved over a broad temperature window by combining atmospheric pressure, nonthermal discharge with appropriate catalysts.  In this technique, a hydrocarbon reductant is added to the gas stream, which then passes through the discharge volume and over a catalyst bed.  Important plasma chemistry includes conversion of NO to NO2 and the partial oxidation of the hydrocarbon.  The overall NOx reduction has a maximum of less than 80%, with this maximum obtained only at high-energy input into the plasma, high concentration of hydrocarbon and low space velocity.  Elementary theoretical considerations led us to believe that energy and hydrocarbon efficiency would improve if the processing were carried out in a series of two-step reactors—the cascade.  Further, the cascade should allow us to achieve greater total conversion than a single processing step could achieve.  We present here the outline of that model and the experimental results that tend to confirm its validity.

