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ABSTRACT: Electret filter media are used in general ventilation filters, disposable res-
pirators, vehicle cabin filters, vacuum cleaners and room air cleaners. There are basic mecha-
nisms of interception, inertial impaction, diffusion, gravitational settling, electrostatic attraction
by which an aerosol particle can be deposited onto a fiber in a filter. The ability of fine
particle removal strongly depends on the electrostatic forces between particles and polarized
fibers. Thus, the stability of the fiber polarization is a major factor in the reliability of elec-
tret filters. In this study, the electret filter is made by electrospinning process using Poly-
styrene which is dissolved by 5:5 of Tetrahydrofuran (THF) and Dimethylformamide (DMF).
Also the electrical properties and the filtration performances of electrospun filter media are
quantitatively investigated. Electrical properties of electrospun filters have been studied on
surface charge potential and surface charge density. Also the filtration performance of the
electret filters are evaluated on collection efficiency. The surface charge potential and the sur-
face charge density of electrospun PS filters are increased with increasing applied voltage and
saturated at 30kV of applied voltage. Also collection efficiency of electrospun filters is increa-
sed with increasing surface charge potential and surface charge density. But the surface charge
potential is decreased by natural decay and it causes deterioration of particle collection efficiency.

Key words: Electrospinning(H 7] %A}, Electret filter(® 4 ¥]), Filtration efficiency( 3 & -&),
Charge density(t]d A 3sld %), Charge potential(th 24 ¢1)
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Fig. 1 Schematic diagram of electrospinning
equipment.
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Fig. 2 Schematic diagram
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Fig. 3 Photograph of electrospun PS fibers.
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Fig. 4 Surface charge potential of electrospun
filter media as a function of applied
voltage.

6.0

55 | 4

50

4.0 r

35

3.0 r
L L L n 1 n i L L
20 25 30 35 40

Applied Voltage (kV)
Fig. 5 Surface charge density of electrospun

Surface Charge Density (uC/m?)
-y
(5,

filter media as a function of applied
voltage.

el EAMS L oA mE HEEA w4 823

Fig. 4% <I7hdgtel w&
BolFe agzelrh Vb 20kVelA WAL
H g e xEAE 1,000 Velar, 17hask
o] 25, 30kvd WE EHEAAZ A7 1,300,
1500 Ve gt vhebdiny, o] Axtz R dad
HE Axd o Q7bdstel SeA HY wH
Asb Fee & F Ak sARE Ak shel
30kVeld 4 WE Hee AAH7E 1,500 Vel
A @AE v o ol StekA deE &
4 ol olgle MuyAF oA g o] He
A AAZE BEE 5 e det BAgEe] @
2 Azt FHo] o o] olFAXA ¥ Wi
oz A7teE

Fig. 5% Q7bd¢tel we HE e faze
stg weFe adzolt. " didFe
Aol 20kvelA 30kVAA S 7hst
uC/mell A 56 pC/mE 543 SIS B
ARA T, A7bAge] 30kV oA =
FrbekAl dEe & & AU olAlE H

#e A vhsbA R
A At F4 B % FFe=

EXEEEREEL

f l

F.EL

_V.L
B o
Ao o2 deoox Ay Lo JrE

Fig. 62 #A7IARA 2 7bd el o2 dE
o 7] 8 A7kl e AL WHESE Ve
gz oty "E9 A} T FA FA
A9) gk ¢lrbatel me w9 2 A
wto} Azko] Bugel wpeh oF 85AIZF A FHA
= 3 Ao 7AE JErdR e 100
AlZF o] Folle BE HEEe] ¢ 200VHEREY &

waggos FHAAL o TFelE ¥4

1,600 |-

—&— Electrospun Filter Media - 20 kV
—&— Electrospun Filter Media - 25 kV
—&— Electrospun Filter Media - 30 kV
—-&— Electrospun Filter Media - 35 kV
—w— Electrospun Filter Media - 40 kV

< 1,400

1,200

1,000 b

800

Surface Charge Potential (V)

600 \\\
400 + [ ]
Wv\
200 - T S S SR
0 1 1 1
0 50 100 150 200 250 300

Elapsed Time (hour)

Fig. 6 Chronological surface charge decay of
the electrospun filters.
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