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Study on the Reduction of Charge in Electrostatically Charged Particles
Using a Neutralizer
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This study examines the charge reduction characteristics of charged particles using a neutralizer to prevent accidents from
electrostatic discharge and enhance process efficiency. The research measures the number of charges, elimination
efficiency, and penetration rate under various voltage polarity conditions with a DC-type bipolar electrostatic eliminator. The
results indicate that electrostatic neutralization is most effective under negative high voltage (-HV) conditions, while the
mesh penetration rate increases and charge accumulation occurs under positive high voltage (+HV) conditions.
Furthermore, partial charge neutralization is observed under both positive and negative high voltage (tHV) conditions due
to the sequential emission of positive and negative ions. This study quantifies the mitigation of electrostatic charge using a
neutralizer, offering insights for optimizing filtration systems and improving process stability. Future research will refine
electrostatic control mechanisms by considering additional parameters such as particle size, material properties, and flow

conditions.
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Fig. 1 Three-dimensional view of the neutralizer (a) Geometry and
(b) Cross-section.
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Fig. 2 Schematic diagram of the experimental system (a)
Equipment and (b) Electrical mechanism
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Fig. 3 Discharge current of the electrostatic eliminator under
different applied voltage
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Table 1 Comparison of voltage-current data according to polarity at
the same applied voltage

Case Voltage [kV] Current [mA]
1 0 0
2 +9.5 0.06
3 -9.5 0.03
4 +9.5/-9.5 0.02/0.03

Table 2 Comparison of potential difference, electric charge and
number of charge data according to voltage polarity

Case Potential difference  Electric charge Number of
[kV] [C] charges

1 0.26 7.23E-10 1.02E+04
2 0.41 1.14E-09 1.60E+04
3 0.08 2.23E-10 3.13E+03
4 0.14 3.89E-10 5.47E+03
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Fig. 6 Penetration rate of bipolar discharge for different applied
voltage
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