1 2 ( ) Vol. 44, No. 2
2018 4 JOURNAL OF DONGHUA UNIVERSITY(NATURAL SCIENCE) Apr. 2018

1 1671-0444(2018)02-0174-08

1 , 1 , 1 , 1,2 , 3
(1. . 201620
2. . 200234
3. , 200137)
: (PTFE) ./ (PET/PP)
, PTFE /(PET/PP)
. . (PTFE ). ( )
(PP) . ;
PTFE ; ;  PET/PP
PET PP 30/70. 150 C . 8 m/min.
180 N/cm? 99.95%, 350 Pa,
:PTFE ; ; ;
;TS 176". 2 . A

Preparation and Filtration Performance of PTFE Membrane/
Bi-component Melt-Blown Nonwoven Composite Filter Material

LI Meng', DAI Zijian', HUANG Chen', KE Qinfei"*, GU Liujun®
(1. Engineering Research Center of Technical Textiles, Ministry of Education, Donghua University,
Shanghai 201620, China;
2. College of Life and Environmental Science, Shanghai Normal University, Shanghai 200234, China;
3. Shanghai Lingqiao Environment Protection Equipment Works Co. Ltd. , Shanghai 200137, China)

Abstract: A polytetrafluoroethylene(PTFE) membrane/polyethylene terephthalate/poly-propylene (PET/
PP)bi-component melt-blown nonwoven composite filter is prepared. The PTFE membrane is set as the
filter layer and the PET/PP bi-component melt-blown nonwoven material is set as the supportive layer.
The manufacturing process of composite filter is discussed, and the effects of PTFE and PET/PP on the
filtration properties of the composite filter are also studied. The results indicate that the prepared
composite filter material by the hot calendering technique has good filtration properties, and the pressure
drop of PTFE membrane/(PET/PP) bi-component melt-blown nonwoven composite filter increases with
the increase of PP fiber volume f{raction in melt-blown nonwovens; the filtration performance of

composite filter material is attributed to the characteristics of PTFE membrane. The construction and

:2016-10-11
(14520502800)
(1992—)., , s , E-mail; LMSuymu@ 163. com
( )y, » E-mail: kqf@ shnu. edu. cn



2 . / 175

filtration efficiency of composite filter material are also influenced by the hot calendering technique. The
filtration efficiency of composite filter material can reach 99. 95%, the pressure drop is 320 Pa as the
volume ratio of PET/PP of 30/70, the temperature of 150 C, the linear velocity of 8 m/min and the
pressure of 180 N/cm?,
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Table 3 Physical properties of three kinds of high-performance filter material
M1 M2 M3
) /% 99. 938 99. 905 99.937
5.3 cm/s
/Pa 302. 820 318. 500 34.693
Qs 0.024 0.021 0.212
/mm 0.194 0. 310 0. 637
/(g+m™?%) 41. 890 78. 350 103. 620
/(mm s 1) 66.420 57. 842 375.614
/(kN +m~1) 0. 210 0.477 7.080
0.137 0. 329 1.074
/pm 0. 750 3.604 17.947
/pm 0.916 11. 228 33.494
100.0 - ’\ 600 -
\ 480
9299} »
L &
¥ § 360
B o998t =2
pal 240 Ml
99.7 M
T+ -
MI ol M3
—e— M2
- M3 r .___.——I——I—-"—'/.
96— 0 . . s s )
0 2 4 - PP 10 0 4 8 12 16 20 24
PR (mes™) 5ot PR 1) /min
12 -
600 - ( 5.3 cm/s)
I Fig. 12 Resistance and efficiency of filter material
g ¥or , / in different filtration time ( filtration
;5 r velocity 5.3 em/s)
=14
3 300 -
"o M1 M3 . M2
—e— M2
150 F —— M3 , . M1
F PTFE “ ”» s
00 2 4 6 8 10 , 5
I/ (cm-s™")
M1 M2
11 -
Fig. 11 Resistance and efficiency of filter ’ °
material in  different filtration 12 , ,3
velocity
JM1 M2
100.0 M3 . M2
“ ”»
b b
< 98 ) M3 i
B
ﬁ ’ ’
9961
ja! Mi ) . Ml )
—— M2
99.4 + —a— M3 ’ ’
b b
P4 % 12 16 20 24 .

Y8 E [E)/min




2 , / 181
for Standardization, 2012.
4 [ 3 ] European Committee for Standardization. EN 18222009,
High efficiency air filters (HEPA and ULPA) [ S]. Brussels:
(1) PTFE . o
European Committee for Standardization, 2009.
PTFE /(PET/PP) T -
o , 2011: 202-206.
(PP) , [5] ) ) LI
, 2007, 15(2): 26-29.
; PTFE 2
. L6] , . ,
’
[J1. . 2002, 16(6): 34-36.
;  PET/PP PET PP (7
30/70, 150 C, [l . 2000,18(7): 16-19.
8 m/min. 180 N/cm? . [ 8 ] DHARMADHIKARY R K, GILMORE T F,DAVIS H A,
99 95%9 350 Pa et al. Thermal bonding of nonwoven fabrics [ J]. Textile
(2) Progress, 1995, 26(2). 1-37.
b
9] , .
’ [l . 2011, 29(5); 21-23.
8 PTFE ; [10] . (M. 2
PTFE R , 2010 141-165.
(3) , [11] , PTFE
PTFE/(PET/PP) (1. . 2003, 23(2); 19-22.
[12] . , . PTFE
’ ’ . . 2013, 39(6); 73-76.
o [13] . L1l ,
2015, 37(2): 15-16.
[14]
[1] (M]3 . . , GJB 1152—91[S]. . 1991.
2003. 120-122.

[ 2 ] European Committee for Standardization. EN 779—2012, ( )
Particulate air filters for general ventilation-Determination of
the filtration performance[ S]. Brussels: European Committee

( 173 )

[11] SUN J,WU L. Polyether sulfone/hydroxyapatite mixed matrix [13] KOPEC K K,DUTCZAK S M, BOLHUIS-VERSTEEG L, et
membranes for protein purification [ J].  Applied Surface al.  Solvent-resistant P84-based mixed matrix membrane
Science,2014,308: 155-160. adsorbers[ J]. Separation and Purification Technology,2011,80

[12] BAHERI B, GHAHREMANI R,PEYDAYESH M, et al. Dye

removal using 4A-zeolite/polyvinyl alcohol mixed matrix

membrane adsorbents: Preparation, characterization,

adsorption, kinetics, and thermodynamics [ J ]. Research on

Chemical Intermediates,2016,42(6): 5309-5328.

(2): 306-314.



