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The usage of electret materials in general ventilation filters is growing rapidly. Polarized fibers create 
internal electric field that significantly increases the deposition of aerosol particles on filter fibers. Therefore,
high collection efficiency can be achieved at a moderate flow resistance level. These fibrous electret filters 
have been utilized in medical masks, vacuum cleaner, exhaust filters, vehicle cabin filters, room air 
conditioner and air cleaner, etc. Although electret filters are made of fibers with extremely low electrical 
conductivity, they can lose their charges when exposed to some chemicals or atmospheric particles, especially 
in case of high humidity, high temperature. This paper presents the experimental results obtained on the 
recovery of electret filter’s efficiency by recharging with dc corona discharge. Immersion in 2-Propanol 
severely eliminated the filtration efficiency of electret filters. The experimental results indicated that the 
corona recharging was effective to recover the filtration efficiency. The efficiency recovered to almost its 
initial level. Furthermore, it was also examined the sterilization effect during recharging the electret PP filter.
In this experiment, Saccharomyces Cerevisiae (Yeast) and Bacillus Subtilis spores have been used as 
bio-indicators. Initial concentration of these indicators was about 106CFU/ml. It was observed that the 
Saccharomyces Cerevisiae (Yeast) was sterilized within one hour and the spores of Bacillus Subtilis were 
sterilized within three hours by DC corona recharging.
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Fig. 1 Schematic Diagram of Recharging Reactor
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Fig.2 Filtration Efficiency of Sample PP Filter
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Fig.3 Current-Voltage Characteristic

Fig.4 Photo of PP Filter Occurring Back Discharge

(Applied Voltage DC -9.5kV, Gap=10cm)
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Fig.5 Filtration Efficiency of PP Filter 

for Various Applied Voltage
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Fig. 6 Efficiency Recovery of PP Electret Filter 

for Immersion in 2-Propanol

再荷電によるPPエレクトレットフィルタのエレクトレット性能復活と殺菌効果（TUN LWINら） 133 (43)



80

85

90

95

100

0 10 20 30 40 50 60
Charging Time (min)

Fi
ltr

at
io

n 
Ef

fic
ie

nc
y 

(%
)

(0
.3

µm
)

Recharging
Charging

Fig. 7 Filtration Efficiency of PP Filter charged by 

DC Corona (-7.5kV) for Various Charging Time
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Fig. 8 Filtration Efficiency of PP Filter Frequently 

Recharged By DC Corona Discharge

1 PP
Table 1 Surface Potential of PP Filters

 (V) 

( ) No. 

1 (0.2MPa)  (-50kV) 413 413 -976 976 
2 -24 37 23 51 
3 (-9kV) -730 730 428 428 
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Fig. 9 Sterilization Effect of S. Cerevisiae

by Recharging DC Corona
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Fig. 10 Sterilization Effect of B. Subtilis spores 

by Recharging DC Corona
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