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Characteristic Analysis of Electret Filters made by Electrospinning
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ABSTRACT: Electret filter media are used in general ventilation filters, disposable
respirators, vehicle cabin filters, vacuum cleaners and room air cleaners. There are basic
mechanisms 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 electret filters. In this study, electrical properties and filtration performance 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. Electrospun filters
show same collection efficiency with low pressure drop compare to commercialized HEPA
filters. Surface charge potential and surface charge density of electrospun filters are
increased with increasing applied voltage. Also collection efficiency of electrospun filters is
increased with increasing surface charge potential and surface charge density.
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Fig. 1. Schematic diagram of electrospinning

equipment with a corona discharger
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Fig. 2. Schematic diagram of filter test system.

ojg3ste] 7} S AZsATh. Test filter -y
ekl dAE REESH] 98 AAIT X
(CPC, Condensation Particle Counter, TSI-3010)
& AAst] AR st 4R JleE 54
sto AR ag&ES SAHSAT. 18 I
GEEAE F437] Al test filter A - 3ol
n}o] 7 & n} 1] B} (FurnessAt, FCO510)E o] &3}
o HEHE SAAH

23 M7 &4 dsgItEA

© e o\ YU

Faraday CageW <= °]&atslon o= off-of <k Fig. 3. SEM of electrospun PS fibers.

HE o A o o] =
ga;}eﬂ]mgﬂ] ;1;; ;;: u—jg E%ﬁri‘iﬁ 2 AP PS(Polystyrene)E ] ahe] 4
St A o] wd e F97) = AR A a8 & A3 Sigmailtel A Xﬂ&%» iﬁ_z}
W oolu] SEUAY AsTS AEBAZ =As o] 2 350,000¢] PSE THFe} DMFe| 559 &g
AA NAFS Lopls Wyoltt ol $aAAA Sele Axstgict. ol W s
EWAS SHe qARA dde] Fejas M=o el Ao glE 16 wiolA 2de
Fu Belael A% B AEAT fAHE 4 oo SR A LY Aels Aw
92 dgomd Z4dd. AL R7HN} 10 on2 DA F AL 20 kVel A 40 kv7k
HEAT e AA wdsta, 1 DA o A ASAA 7t AREEHE xﬂié}gﬁg]_)r o7}
AEA L FHAT 9ol Hlaaty] wite] 23 iﬂc"} i? kV i]*o‘oﬂ*i% ’E% i—:é‘iﬂ i"‘i:o:‘ﬂ}“ﬁ
o7 AAY =Ao| o& TAAYs} =AHAt ; 3\;;%@!}%@1 20 kVE 7|Fo 2 sl A=
- % Fig. 3 917} 20 kVel A A x3 PS 2+
>aman = e de e AAdmAd AE dedglon, #7el
3.1 M7|EALE S8 Eo M= %k 2 mQ) AFER o]FoA e & F 9
: o

— 1136 —



1600

1500 + /E/i
1400 +
1300 +

1200 +

1100 -

Surface Charge Potential (V)

1000 - +v'

900 1 1 1 1 1
20 25 30 35 40

Applied Voltage

Fig. 4. Surface charge potential of electrospun
filter media as a function of applied
voltage.
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Fig. 5. Surface charge density of electrospun
filter media as a function of applied
voltage.
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Fig. 6 Particle collection efficiency of an
electrospun filter as a function of
electrospinning voltage.
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