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Bipolar Charge Distribution of Nano Particles
Passing through the Dielectric Barrier Discharge Reactor
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Abstract

Dielectric Barrier Discharges (DBD) in oxygen and air are well established for the production of
large quantities of ozone and are more recently being applied to a wider range of after treatment
processes for HAPs(Hazardous Air Pollutants). The potential use as a charger for particle collection are
not well known. In this work, we measured charge distribution of nanometer or submicron sized
particles passing through the dielectric barrier discharge reactor. The bipolar charge characteristics of
particles passing DBD reactor were investigated. Fluorometric method using uranine particles and a fluorometer
was employed to examine the bipolar charging characteristics of the charged particles by DBD reactor. Finally,
the charge distributions of particles were determined from the electrical mobility classification using DMA.
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Fig. 1 Measurement procedure using fluorometric method
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Table 1 Classification by DMA for the monodisperse particles with the various number of charge (118 nm)

The number of elementary charges 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Mobility diameter (nm) 118 79 63 54 48 43 40 37.5 35 33 31.6 30 29 27.8 26.7 25.8

Fig. 2 Schematic diagram of TDMA method for charge distribution of
particles passing DBD charger
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Table 2 Charging characteristics of aerosols
penetration DBD

Face
velocity
(m/sec)

Geometric mean
diameter ( )Ü

Fraction of
charged particles
positive negative

0.64 0.1 0.9 0.1
0.64 1 0.6 0.4
1.28 1 0.6 0.4

Fig. 3 Electrical mobility distribution for positively
charged particles
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Fig. 4 Electrical mobility distribution for negatively
charged particles
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Fig. 5 Charge distribution for positively charged
particles
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Fig. 6 Charge distribution for negatively charged
particles
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Fig. 7 Charge distribution of positive charged
particles varying with particle diameter
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