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ABSTRACT The correlation between filtration efficiency and electret charge is investigated by means
of measuring surface potential and filtration efficiency after solvent soakage in this paper. It is confirmed
that the high filtration efficiency of melt-blown polypropylene nonwoven web is mainly originated from
electret electrostatic effect and the filter resistance is determined by the fiber structure of nonwoven web.
The stablity of electret electrostatic field depends on solvent swelling effcct on melt-blown polypropylene
nonwoven web. Impact of solvent soakage on charge storage stability and filtration efficiency is thoroughly
discussed according to the Flory-Huggins solvent swelling theory.
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Fig.1 Effect of solvent soakage on the filtration efficiency, (a) partical count method; (b) oil fog method
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Table 1 Difference of filtration efficiency measured by partical count method before and after solvent

soakage for sample of 4.0x1072 kg/m?

Solvent Water Formaldehyde Ethanol Isopropanol Acetone
Sample 1 0.1 3.0 22.5 40.1 38.8
Sample 2 —0.1 0.5 8.1 37.2 36.1
Sample 3 0.2 0.8 4.8 35.6 29.8
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Table 2 Difference of filtration efficiency measured by oil fog method before and after solvent soakage

for sample of 4.0x10™?kg/m?

Solvent ‘Water Formaldehyde Ethanol Isopropanol Acetone
Sample 1 4.6 9.8 34.3 39.6 35.8
Sample 2 1.5 —-2.1 39.7 41.0 38.0
Sample 3 2.3 0.3 30.3 39.3 34.6

R 3 WM IR TR S
Table 3 Effect of solvent soakage on filtration resistance (P/Pa)
Sample of 2.0x1072 kg/m? Sample of 4.0x10~2 kg/m?

Solvent before after difference before after difference

soaking soaking soaking soaking

Water 17.5 17.5 0 31.5 33.2 —-1.7

Formaldehyde 17.5 17.0 0.5 31.5 28.5 3.0

Ethanol 17.5 16.8 0.7 31.5 32.2 —-0.7

Isopropanol 17.5 16.7 0.8 31.5 27.0 4.5
Acetone 17.5 17.5 0.0 31.5 33.5 —-2.0
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Table 4 Solubility parameter of correlated materials (§/J'/2.com=3/2)

Materials Polypropylene Water Formaldehyde Ethanol Isopropanol Acetone
1) 18.1 41.9 32.2 31.6 28.9 26.3
|01 — d2] 0 23.8 14.1 13.5 10.8 8.2
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Table 5 Comparison of filtration efficiency for charging and non-charging sample

Sample of 2.0x1072 kg/m?

Sample of 4.0x1072 kg/m?

partical count

oil fog method

partical count .
oil fog method

method method
Charging 89.35 62.33 98.52 74.80
Non—charging 19.38 13.60 34.24 27.83
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Table 6 Effect of solvent soakage on surface potential (U/V)

Solvent Non-soaking Water

Formaldehyde

Ethanol Isopropanol Acetone

Surface potential —96.2 —91.6

—-99.3

—37.2 —10.6 —-1.6

O TR A S 1R IR B S N, SR DI
0T Z [ AR LA S i 0 ik, (8 2R PR 2 1V ik e
JERE I PR w] LAGA A, 55 100 2oL i R A 5 R
ERRR @Y BB AR R Y, IR
gEx7/y-daniy QIR SO
2.4 SiEMERR SR KRSV

o1 Ut B R P e g A R R A e IR A
PRELIASENE, 2 5 FIH T RS 1 7RISR
I PR M (. 45 RAEW], TR E N R AR A
LT, AR A L IR BCRAS B T RE B &,
TGRS T 3T 70%, M BERSEE 13T 50%. J)
b, M E LA, R ROk p S IR = 2
25%, AR ™ i AAHEARE] 7% X—4R 0
VLR T 3R PR e g A R A7 1 g ok B SR o e e
AT AR A AT ) (R

A RE— 2 B UEFE AR A FL 3 X DB AR A R, B
BRI T RN 1 YR RO (3R 6). O T THBRIRIKE S
AELUE AT R A AP IS AT IR 22, UM
16 AL AP (E. fiak 6 mIIL, AR R IR
XA RRAHT FLPASEMALAR /)N S5 P AT DRI S 920 S M
R, SEHIENEA, 1230 1 h JE PRk s s LT 58
EPHBR. X455 AT B RS I TS AR
LB R AL — B 1R, WTIRI R R
ke W AR S A 1 DR A R BB ORI AL L SRR
B e B 3 (0 A L A G 0.
2.5 EFIEKIE A ELT BRI EIALIE ST

M 2 AL, SRR 20 M50 14.16°,

16.88°, 18.44° FI 21.76°, HSEHFMHE o HALM
(110), (040), (130) I (111) dhHARR L. ¥k B9 45
N 29.62%. ARIVEFHZIATIE R XRD fT5ig
PEE AN SE 2 AH ] (il b B SCP RS, 22
TTIZI TR PR S AR S5 B R RO

B 3 D 3R PR s Ml S A 4 S R BOR 7
iFf) SEM [&]. 8] 3 3R, J PR AR U A 1
fy 0.8-3.2 pm HLANANSERILFHER N, 27 4E3% A
Hi, 5 W g

TR AR 2% [ WL AR 2 P AE = Fh 4540 2 K B
Kk T S, WA AR A A3 T 4 R R L 1
IR B R S M B R, AT R AR A
Ao 1A Sl 7T, i X S PR A TR
LA A BT, Y F R A 2 X AR A XK
BRTE—R BN, Hy T L B S T AR R AR
Maxwell-Wagner 21V, J& B B AL SEABL A AL
X PR AR W] BE A AR5 LA, A AT RE AR ST HLAT,
B 235 & X AR 295 DX 3 v 5 Y AR X R/

M TR WK e C—H A TR
AR, WPEELS, 2 — S5 R UOF AL 2 ) BT 4
A B R, T 55 454 TR IR B AR AT RE AR AN .
W, AN [5] & R T 1 5 T 2 [ L A7 o I 7 2 SR L
A.Baba S0 5 P BRI BF T A5 H 205 B g
T AR A L A B S PR S A 28518, HAAEE 73X — a8 118

WX R K, W, B2, 57
P, DA 4 UG 8 o, 590 0 T8 B R Y A
45 X AR SE b X A . AR, X Ak



5 # IR 2 458 P 70 ¥ X 58 TR i Bl S A e B PR RE A S T 517

70

I~
T8
st hog
T ™
1 I{g
50 ,"'. ll‘-ﬁ' _
> o S
5 VYN
g 40t ! V&
1 kY
£ / LA
Sl S Y
/ AN
/ e
0L 7 \w”\w
—
10 1 1 1 1 1 1 1
10 15 20 25 30 35 40
20/ ()

2 RWMEBEARSUEATRER 1A XRD &
Fig.2 XRD patterns of PP melt-blown nonwoven

web sample 1
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Fig.3 SEM images of PP melt-blown nonwoven web
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