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Characteristics of Nano Particle Precipitation and Residual Ozone
Decomposition for Two-Stage ESP with DBD
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Abstract

DBD(Dielectric Barrier Discharge) plasma in air is well established for the production of large quantities
of ozone and is more recently being applied to aftertreatment processes for HAPs(Hazardous Air Pollutants).
Although DBD high electron density and energy, its potential use as nano and sub-micron sized particle
charging are not well known. Aim of this work is to determine design and operating parameters of a two-stage
ESP with DBD. DBD and ESP are used as particle charger and precipitator, respectively. We measured
particle precipitation efficiency of two-stage ESP and estimated ozone decomposition of both pelletized MnO,
catalyst and pelletized activated carbon. To examine the particle precipitation efficiency, nano and sub-micron
sized particles were generated by a tube furnace and an atomizer. AC voltage of 7~10 kV(rms) and 60 Hz is
used as DBD plasma source. DC -8 kV is applied to the ESP for particle precipitation. The overall particle
collection efficiency for the two-stage ESP with DBD is over 85 % under 0.64 m/s face velocity. Ozone
decomposition efficiency with pelletized MnO, catalyst or pelletized activated carbon packed bed is over
90 % when the face velocity is under 0.4 m/s in dry air.
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Table 1 Characteristics Parameters of Corona
and Dielectric Barrier Discharge
Corona Discharge | DBD

pressure(bar) 1 1
electric field(kV/cm) 0.5-50 0.1-100
reduced field(Td) 2-200 1-500
electron energy(eV) |5 1-10
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Fig. 1 Schematics of Particle Precipitation Experiment
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