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Improvement of Charging Characteristics of Powder Particles

by Plasma Treatment in Atmospheric Pressure
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For the purpose of improving the charging characteristic of polymer powders, we carried out experiments of plasma
treatment of polyethylene powder (150 pm diameter) and epoxy powder for electrostatic powder coating (54 pm
diameter), using two types of discharge, i.e., barrier discharge and streamer corona discharge, in a fluidized bed under
atmospheric pressure. The specific charges of each powder particle electrified by mixing with glass beads were
measured and it was found that the powder particles tended to charge more negatively after the treatment. By comparing

the histograms of specific charges of both sample particles, it was concluded that almost all the powder particles were

uniformly treated by the present plasma treatment.
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Fig.2 Measurement of charge/mass ratio of individual particle

in an AC electric field.
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Fig.3 Change in distribution of specific charge by barrier discharge

treatment.
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Fig.4 Change in distribution of specific charge by streamer corona
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Table 1 Average value of specific charge distribution by barrier

discharge treatment.
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Table 2 Average value of specific charge distribution by streamer

corona disch:

arge treatment.
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Fig.5 Specific charge distribution of measured and calculated

values in the case of barrier discharge treatment.
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Specific charge distribution of measured and calculated
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(barrier discharge treatment).
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Fig.8 Normalized histogram of specific charge of sample powders
(Streamer corona discharge treatment).
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Table3  Standard deviation of normalized distribution of specific

charge.
Standard Standard
Treatment method * time deviation deviation
Polyethylene Epoxy
Before treatment 0.34 0.25
Barrier discharge: 1 min 0.36 0.23
Barrier discharge: 10 min 0.35 0.21
Streamer corona discharge: 1 min 0.34 0.19
Streamer corona discharge: 3 min 0.34 0.19
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