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After Treatment of Particulate Matters in Diesel Exhaust
— Synergy of Non-thermal Plasma and Catalyst —
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An after treatment equipment for the abatement of PM (Particulate Matters) in diesel exhaust gas has been contrived

by using a DBD (Dielectric Barrier Discharge) unit followed by an electrostatic dust collection unit. The electrode

construction for DBD was suited to generate the surface plasma. A DC bias was superimposed to the AC driving voltage for

DBD to electrify and to collect solid PM effectively. But it was found that some fraction of PM took gaseous phase at

clevated temperatures in the DBD unit; the electrostatic charge could not be imparted to the gaseous components. As a result,

the gaseous fraction passed through the electrostatic dust collection unit. Then a PM oxidation catalyst, ceria (CeO,), was

supported on the porous ceramic filter used for the electrostatic dust collection unit. It turned out that the exhaust gas from a

diesel generator, for which the emission control was rather lax, was cleaned up to the level of recent Japanese regulations for

heavy-duty diesel vehicles, i.e., 0.01 g/kWh. It worked even at low catalyst temperatures, say around 100 degrees Celcius.
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Fig.1 Schematic diagram of PM after treatment equipment
(A: exhaust gas inlet
C: charging section
electric field and catalyst)

B: barrier discharging tube
D: dust collection section with
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Fig.2 Barrier discharge tube (By: hot barrier electrode
Bg: grounded barrier electrode  Ex: exciting
electrode  G: sliding gap  S: sliding electrode
Sub: substrate electrode)
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Fig.3 Basic setup of sliding discharge electrodes
(Ex: exciting electrode S: sliding electrode
Sub: substrate electrode)
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