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Development of composite filter with high performance meltblown non-woven
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Abstract— Elecuret filter is good enough to protect health and environment from air pollution. The reason why
is gathering particles not only by mechanical mechanism but also by electrostatic attraction. Especially this filter
is shown lower pressure drop than general mechanical filters as glass fiber.

For making electret filter media using polypropylene meltblown(M/B) nonwoven, the nonwoven is charged with
corona which was supplied high voliage DC, AC, and pulse with DC power. The electret filter media is tested
with 0.3;m sodium chloride and dioctyl phthalate(DOP) aerosol.

Results revealed that filtration performance of electret filter media increased as corona was applied with higher
voltage and with AC power rather than DC, and fiber diameter was fine and uniform.

Keywords : Polypropylene, Meltblown, Nonwoven, Electrect filter, Corona discharging

1. A = oluld o 2 HEPAY} ULPAS} 728 74% o]
flE%% T2 A FARE AR slo] Axy

Zo| 27 g4 meltblown(M/B) %2 F1= A A-H- glon o5 =2 sAF %A WHAUYZ
o] A7ge] 3~10ime] AR Fal gk = Fo] 7?% (X}D}Eﬂr A RE, FaE7)bs), FBAbEs] 5o %
s shebl sk a0 e A0 D g sge ded e wigd pEske

S0 qsjel oS MR o SRR 24 0.1~10im2] =7]2] wAMIA @usort 28] Wi
#az olek 59, Felmmbals o ntA BA iy misy, Ffume) S o] alAel fa
°ﬂ H]%HH Eqi;f:]"j’—ﬂlo] ]il'——l—’— 7]’5—\—"]’ %7]3] ‘115‘3"]‘011 Z_\fc} .‘1;1:;33] E;ﬁq] oloﬁ/q_‘: _L.‘iﬂ J;La];&._!?_
%Bﬁ]— 0”"17(] 1)7]’ ]/17] EHl'j‘oﬂ ]Z]]’]’ A jﬂgl %X] (filtration efﬁciency) oyl O]—L]E]— v_ﬂ;qg]_,_ L]—ﬂ—
A S EA (resswe dropie] Kk Z2E A8 e erer e pressire drop) o] & o]l S

o= WsIvh T AES] T} Febade] 1

o) S = o 3| 1S
ool T HA% D A ol B o = ARl WAL vhasespinion) o]

A 879 gede 7|5e] HEPASH ULPA7L

N

A=

s ZF= 25~50mmH ,0 ®o}% 22 10mmH ,O(F-8F0]
'Corresponding author. Tel. : +82-41-630-5218; Fax. 45LPM <luf) o3l7} s 8 3jct.

+82-41-631-4405 ; e-mail . jdlee @hyejeon.ac.kr o= An} 3} 59 TS B85}

104 / BREENTEESE F1748 F297(2005. 4)



B lARA s £ A B SAE, A
o At £RF Sl s 09 s
So] QAo AsZo} £E7] AEY He 2
3} e

SHo]l M vhazmd aAT clofEE 9] ste]
ks] A=A glk

ol A 7] A=A (electric dipole) & H-oizlo] AAE
Helectret) & e o] EAR AZH oojHE=
AR ER lFIE B ohe} 44719
(coulombic force) ¥FA w|AVESE E33}A Ho}.
o] electret filter = 7|2 A= FelAdF Hel¢
FAg FelEES g FAAME 42 YHe
AL et 7Y Be), 231 ¢1zke] =717b Iym
o[slef A= 7|AIAQl A FEo| F53] A3
Wt AR Al AL FA%] sl Wi
of thekgh YAl -z g s w bl FefAd
T2 A g
Flectret filtere] Aol A3 22| vhg el whel »hzt
o1 (wibocharging)” , 17 |HbAPH (electrostatic spinning)”,
2.5} W (corona discharging) © 501 AMEH] AL
ot MB -2 22 Aol 22 WAl 74
f-gaiet . mal, ZE WAl el A ge] elvh
el wet 2 F DO, 25 (ACH, A 215 (pulsed
DC)A] Fo] ARgE] 1 glr). Udul 0 2 electret filter
ol AR 25 S0 A IskEEe &
2L A e] e Weh, A|7E Bk S 23}
o] a3l Zlo® oA glrh

MB 592 fel ARt ol FAMLE 74
H gej= F27]A W] 3 EA (solid particle)f]
ofsjo] Aolzake® 5] el ) A7
of mhe} Fe]Fgo] shasiAt’, 99l vxEe}
o] & FAA4TE %

)

A5 e ol 53] P
AlsidA Exlelvd SAE b ozl Z1AA
HAYE =

b & Aol 7ol A4 W gajefw
AF A MB PR EE ol gafo] WAl vk
24 Sol A4ElE AAelAe] 4A @ MB
pgAel Adad A4, 2ed by Sl

[s)
2 weARe skl JTAe $IEYE

1

Fl
fz

Fae A 4

e AR oA AFrFedS A eI

2.4 3

2.1 M/B F-AXZ o3¢ A=

Aglo] Aled ZejxzgeEe 2.5-dimetyl 2,5 -
di(t-butylperoxy)hexane-g- AR&-3lo] MFR(meli flow
rte)o] 900 0.2 FA % isotatic Tz ZFE £A]
E AREEISISL, MB PR 28] Al Fg 1ol v
ehd 713} zro] meliblown system (JM Labs., USA)
o2 e

4 ol E 8 MB 3 E] SR ANE
712~ Table Lol viepligl on, Abr]e] Fefzzgde
A ZHE] AP MB F-AE2] T SEM AR
< Fig. 2o vrehisdek. Al A3 MB 2] 2
= ua] Epddt AEREEE e 7l oF el
ot o] FjZwgEl A e] MER Fhe] A
I A 2 Ak zde] Hxs Ao sixd
T & ZloE s,

2.2 Corona A7

Z} AAAE= FHg 3ox]¢} 2 AAr] ¥
7S AlRstel Aldstgiek. Ay g

Table 1. Some process conditions of meltblown

system
Factors Process condition
Fabric weight 20, 30gfm2
Die-tip temperature 265
Hot air pressure 5.0 psi
Amount of production 08 cc/min/hole
DCD 30cm

(Distance of collector to die)
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Fig. 1. An apparatus of meltblown nonwoven fabric.
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Fig. 2. SEM photograph of M/B nonwoven fabrics.
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Fig. 3. An apparatus of corona charging.
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Fig. 4. Schematic diagram of model 8130 filter tester.

Table 2. Summary of test conditions used

Test condition NaCl test DOP test
Filter diameter 85mm 45mm
Aerosol property solid Oily liquid
Aerosol flow rate 95 1jmin 95 1jmin
Aerosol face velocity | 16.7 cmfsec | 27.9 cm/sec
Aerosol particle size 0.3 ym 0.3 ym
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Fig. 5. Filtration properties of untreated filter
according to process air pressure.

oY

o2 o e

2

I

~si5psi FRelA] TP ol

oF % gJeh. TR B MB of3h4] Al

Fle] S SO % 102 515
7}

32.1 IRl mE el
dukxlox @z} AA A A7k zlgte]
442 o o A4 598 98 5 9k Fig 6
MB 23 o3l o] Fevt AR A e Aol WA
Ql7} A1k =y |7F AR AT B3}l v)H= o
‘%ba— AR $sle], SR 20gm2e] M/B F-2] %
of haf of] W l7pA S DC 3kVell 4] 8kV7HA]
VA Z7EAZ 3 A4 e RE-E vepd Zlo]
o} el HejRES 7R =v|vh <k
5kV o]l xiE] w4l S & o ok
°o|7l2 MB A ofapafle] =it WMEW
I} v R0 Q17 Egte] oF SkV o] Ake) A%
E] ‘Mﬂ% Ao B2 o] 1} & qlrpxlgtel 4]
FEVE A A] erow skv v]ukel| a] = vl
b“’ WAA R RS el MB 22 of 3}
Aell AA717F FopE A 2 Aes Akaso.

322 AAAY fel whe FedE vlm
He TEMB ¥ ofshale] el Aukaield
oishale] Fepastel mhE MB 5212 ofshalel o}
o BA1E F7RE A5} 2ok ghe
of oispAle] el MakE s Algle Al
Tl o 4 Qi vk} ko] MB HA % of 3}

32 Corona A &

H

n‘. FlO

= B3 N £
80
Weight : 20g/m”
Particle : NaCl ' .
60 || Face Vel.: 16.7cm/s -4/
Charging : DC
;\? T
>
1)
c
2
L
E
w

3 4 5 6 7 8
Applied Voltage (kV)

Fig. 6. Filtration efficiency curve accordi ng to
voltage applied corona charging.
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AC-1 : 1kHz AC , pDC-1 : pulsed DC (300Hz),

AC-2 : 2kHz AC , pDC-2 : pulse DC (400Hz)
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