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Functional Finishing of Nonwoven Filter for Dust-proof/Medical Masks
by Corona Discharging Treatment
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Abstract: In this study, 25gsm melt-blown polypropylene nonwoven for dust-proof/medical masks was finished by the
corona discharging treatment. The influence of corona discharging parameters on the filtration efficiency was investigated.
Several parameters such as discharging voltage, discharging speed, distance to discharging wire and configuration of
discharging system had an effect on filtration efficiency, while the parameters had no effect on breathing resistance. Optimum
corona discharging conditions are as follows: Wires were installed on the upper part of the nonwoven and paper pipe was
installed on the lower part of the nonwoven having a distance of 5cm. The sequence of wire voltages was +60 kV, +60 kV,
0, -60 kV, and -60 kV. The discharging voltage and speed were 60 kV and 30m/min respectively. The nonwoven treated by
corona discharging at the optimum condition showed a filtration efficiency of 80% or more, which is suitable for
dust-proof/medical masks.
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Figure 1. Schematic diagram of corona discharging system. ([up] +, +, 0, -, - / [down] p, p, 0, p, p)
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Figure 3. Photograph of TSI 8130 automated filter tester.
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Table 1. Corona discharging condition
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Configuration of

coroma i charging D1 discharging wire’
Sample discharging to rging

No. voltage spee.d discharging up down

[kV] miminl wirefem] ;5 3 4 s 1 2 3 4 5
01 30 5 15 - + - + 0 p p p p 0
02 35 5 15 - + - + 0 p p p p 0
03 40 5 15 - + - + 0 p p p p 0
04 50 5 15 - + - + 0 p p p p 0
05 40 10 15 - + - + 0 p p p p 0
06 40 30 15 - + - + 0 p p p p 0
07 40 40 15 - + - + 0 p p p p 0
08 40 5 3 + - + - - p p p p p
09 40 5 5 - + - + 0 p p p p 0
10 40 5 10 - + - + 0 P P p P 0
11 60 5 5 p 0 0 0 - + 0 0 0 p
12 60 5 5 p 0 0 0o + - 0 0 0 p
13 60 5 5 0 0 0 0 - 0 0 0 0 p
14 60 5 5 0 0 0 + 4+ 0 0 0 p p
15 60 5 5 0 0 0 - - 0 0 0 p p
16 60 5 5 + 0 0 0o + p 0 0 0 p
17 60 5 5 - 0 0 0 - p 0 0 0 p
18 60 5 5 + 0 0 0 - p 0 0 0 p
19 60 5 5 + + 0 - - P P 0 p p
20 60 5 5 + 0 0 - - P 0 0 p p
21 60 10 5 + 0 0 - - P 0 0 p p
22 60 20 5 + 0 0 - - p 0 0 p p
23 60 30 5 + 0 0 0 - p 0 0 0 p
24 60 40 5 + 0 0 - - p 0 0 p p
25 60 10 5 + + 0 - - p p 0 p p
26 60 20 5 + + 0 - - p p 0 p p
27 60 30 5 + + 0 - - p p 0 p p
28 60 40 5 + + 0 - - p p 0 p p
29 60 10 5 + 0 0 - - p 0 0 p p
30 60 20 5 + 0 0 - - p 0 0 p p
31 60 30 5 + 0 0 - - p 0 0 p p
32 60 40 5 + 0 0 - - p 0 0 p p

*Configuration of discharging wire
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: '0' means empty slot, 'p' means paper pipe
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Figure 4. Effect of discharging voltage on the resistance
and efficiency.(distance to discharging wire 15cm, discharging
speed Sm/min, configuration of discharging wire [up] -, +,
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