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The Effect of Collection Efficiency by Electrostatic Force

on Electret Filter in Liquids
Katsutoshi ANDO* and Yoshiharu OKUMURA*
(Received September 9, 1994)

The effect of collection efficiency by electrostatic forces on electret fiter in air is well known,
but the effect in liquid has not been investigated. Therefore, for researching the electret effect
in liquid, JIS-11 particle was dispersed in organic solvents and insulation oils, and has measured
collection efficiency. As a result the electret effect is useful even in liquid and enhance the
filtration efficiency. It is found that the collection efficiency is exerted influence upon relative
permittivity, additives, particle size, liquid viscosity.
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Fig. 1 Apparatus for liquid filtration.
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Fig. 2 Apparatus for measuring particle concentra-
tion in liquids.
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Fig. 3 Apparatus for measuring surface charge
density.
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Table 1 Collection efficiency of electret filter in organic solvents.

Collection efficiency (%)

Organic solvent 3 ¥ value
non-EL filter  EL filter
Toluene 2.2 29.5 99.8 3.92
Tetrachloroethylene 2.3 78.0 99.7 3.83
Tetraline 2.7 60.1 92.5 2.81
Trichloroethylene 3.4 59.0 91.5 2.76
Methanol 3.2 16.0 17.8 1.12
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Table 2 Properties of insulation oils.

Insulation oil e Viscosity (cSt)
Discharge oil 1.92 6
Transformer oil 2.19 8.7
Machine oil A Tr2.21 10
Machine oil B 2.09 46
Hydraulic oil 2.06 32
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Table 3 Collection efficiency of electret filter in insulation oils.

Collection efficiency (%)

Insulation oil 7 value gr\rﬁrr‘xe) Ratio of CD
non-EL filter EL filter
Discharge oil 50.0 99.9< 9.96< 15 2.3
Transformer oil 79.9 99.7< 3.62< 19 2.5
Machine oil A 22.3 39.5 1.99 21 4.3
Machine oil B 10.0 96. 4 31.6 67 2.6
Hydraulic oil 16.0 48.5 3.81 48 3.2
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Fig. 4 Collected particle on filter medium.
(a) non-electret filter
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