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Corona Charging Process for Polypropylene Electret Filter
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An electrification process of polypropylene nonwovens using a surface discharge was investigated. A surface voltage
simulation based on the space charge limiting current showed that the charging rate was considerably fast. This result
had a good agreement with experimental results. The charging experiment of blocking film to avoid the penetration of
corona ions through nonwovens was carried out. The result revealed that the effect of break down voltage in
nonwovens pore played an important role in the filter efficiency due to charge amount on fiber surface. It was also
shown that to electrify the filter sufficiently, the corona electrification via surface discharge does not need an excess
voltage than the break down voltage as expected from the Paschen’s curve.
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Fig. 1 Schematic diagram of charging system for specimen
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Fig. 3 Simulation results of charging rate for PET film.
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Fig.4 Simulation results of charging rate for nonwovens.
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Fig. 5 The charging system for nonwovens with films.
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Table 1 Electrical parameters of test films.
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Film* Film thickness Relative Electric capacities A Applied voltage B Charge(A X B)
pm dielectric const. C/(m*V) kv C/m’
PE 60 2.3 3.39%107 18.57 6.300X10-3
PE 60 23 3.39x107 8.57 2.907X10-3
PE 60 23 3.39%X107 4.57 1.550 X 10-3
PE 120 2.3 1.70x107 18.57 3.150X10-3
PE 180 23 113x107 18.57 2.100X 10-3
PE 240 23 848x10° 18.57 1.575X10-3
PET 100 3.1 2.74%107 8.57 2.351X10-3
PTFE 200 2.1 929107 8.57 7.964 X 10-4
PTFE 200 2.1 929107 18.57 1.726 X10-3
73.3%BaTiOs/PMMA 210 26.9 1.13x10° 8.57 9.715X10-3
67.3%BaTiOyPMMA 220 214 8.61X107 8.57 7.378X10-3
* PE, PTFE, PMMA mean polyethylene, polytetrafluoroethylene, polymethylmethacrylate respectively.
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Table 2 Calculations results of surface charge densities on fiber

from single fiber efficiencies.

Parameters Charging with film (n-3) Non-film
gy MC/%) 822, 822, 822 -
O, C/m) 94, 94, 94 -
P,y 0.134, 0.102, 0.105 0301
N 0274, 0318,0251 0.145
K, 0.288, 0353, 0255 0.121
O (uC/m?) 115, 127, 108 74
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