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Using Tribocharging to Recharge Electret Filters After Washing
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Non-woven dust filters used in air-conditioning units are being washed then reused. Reusing electret filters after washing have

not been implemented due to the difficulty in reapplying their electrical charge which is lost during the washing process.

During the manufacturing process, electret filters are electrified via a technique known as corona charging;using this same

method to recharge filters which have already been formed into a pleated shape is not an easy task. In this investigation, we
simulated the washing of a sheet filter using a diluted solution of AE (PolyoxyethyleneAlkyl Ether), which is commonly used
as a surfactant in detergents. We then evaluated the effectiveness of recharging the filter through tribocharging to verify
whether or not electret filters can be washed and reused. From the results, we established that AE adhering to the filter inhibits
tribocharging. But when we applied ozonation treatment to the AE-laden filter prior to recharging, we achieved strong

triborecharging and high collection efficiency.
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Fig.1 Pleated filter.
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Fig.2 Electret sheet filter for experiments.
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Fig.5 Apparatus for evaluating filter performance.
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Table 1 Deterioration of collection efficiency and surface voltage
after washing.

New Washed

filter ( Time of rinse 1)
Collection efficiency 0.51 0.17
Surface voltage [ V] -311 0
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Fig.6 Result of Using tribocharging to recharge electret sheet
filters after washing.
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Fig.7 Chargeability decrement of recharge electret filters.
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Fig.9 Improvement of triboelectric chargeability by ozone
treatment.
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Fig.10 Relationship between ozone treatment CT and surface
voltage.
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Table 2 Weight of AE in the filter sheet.
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