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Abstract: Nanofiltration membranes with polytetrafluoroethylene (PTFE) fiber membranes as the support layer are
commonly used for non-polar organic solvent filtration, but PTFE fibers are prone to swelling phenomenon in
solvents, which lead to the deterioration of membrane filtration efficiency. This paper proposes a strategy to im-
prove the swelling resistance of the PTFE fiber membrane by impregnating the coating with polyperfluoroethylene
propylene (FEP) emulsion as the finishing agent. The principle of improving the swelling resistance of PTFE fiber

membrane after FEP finishing was analyzed, the effects of FEP mass fraction and sintering temperature on the swell-
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ing performance of FEP/PTFE composite film was investigated, and the bonding fastness between FEP and PTFE
fiber film and the separation performance of FEP/PTFE composite film were examined. The results show that FEP is
applied to the PTFE fiber film, and the sintering treatment makes FEP melt to realize the wrapping of PTFE micro
primary fibers, thus enhancing the dimensional stability of PTFE fibers. The changes in the apparent morphology,
mechanical properties, and solvent flux of FEP/PTFE composite membranes after 7 d n-hexane immersion experi-
ments are better than those of PTFE-based membranes, and with the increase of the mass fraction of FEP and the
drying temperature, the greater the area of FEP attached to PTFE fiber membrane, the more obvious the stability im-
provement. The mass loss rate of the FEP/PTFE composite membrane after ultrasonic cleaning for 6 h is +0.27%,
with good interfacial compatibility and excellent bonding fastness. After FEP finishing, the rejection rate of 300 nm
Si0, pollutants in FEP/PTFE composite membrane is as high as 99% before and after soaking in n-hexane solvent
for 7 d, and the rejection rate is basically unchanged after soaking in four typical non-polar organic solvent environ-

mental systems for 7 d. The results provide strategic support for popularizing and applying PTFE-based organic
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solvent-resistant separation membranes.

Keywords: organic solvent filtration; polytetrafluoroethylene fiber membrane; swelling; polyperfluoroethylene

propylene; finishing

AYUR R ) iz i T 2 006 A7
AT AN A W 25 2 Aol , ™ AR B0 T b R
HA M A #tEom . O ERR A, RO
Y] RS A E A A IR AR, AR
I, 78R SFEAR G oy B Al AR )5 i T A B AL
R, AR R REAE R L ISR AR HLSAS
s o BT B EOR B G 4 B L
BURAE . 2GR TE . SR AR IR AT 52 50
TEAT HLIE TR 2R 53 25 0 FH v, o 5] 44 8 5 23
B PR PR K i, S R A R 1 B 5T T
] 571,

20 0k I H PR SR R o3 S )2 PR o 4H R
LA PR REALL R Py B 20 S [ PR s 0, AR T Y
AHLE R BRI T , XA 1Y 2 T 9B IR L
P Tt A~ 30 1R E ) ZEOR MR O 7 s o A <9
BLE” ZPREY R VU IR L 9% (PTEE) 44 8HH 400 57 1Y
e ta et . e L SREUKYE . E R,
JUF AU TAE A LI R o 2 PTEE B4 RHE R
SCARJZ T 5 B AN DRI, AR AR A HLEE R 20 B
7 A A FLR R TR 2 ) oy g R AR AT
ZIR AR A A ML R R i AR E TR, AN
HR P S SR AV R 5 B A LA PV Ik . SR,
PTFE 701 B [ A B AR I 335, 7670 85 0 ad 2
WA T W R 7 A G AL, AT 5 B0 PTFE Ji Jit £F [
Kb e R R AR LG, XAl 45 PTFE 2] 4k JIi
TEARA LA R > B R R T RSP ENE R, K
PRI, Oy B RCRIEARM,

R I L NN (FEP) 2 DU 9 £ M F N 960N I
LRI MBIFIER G, BA L 0T B | i

VR E AU T s, F BT VE R U 20
MM L. Huang 451 SR HI #2522 -8 45 J7 1ol
£ %5 Ik PTFE/FEP Z LI F F i /7K 4y 85, Wit 4%
1 FEP (9 ¥ Jin 42 5K 1 4k PTEE i AL 25 4, %
XT 1A 7K LRI 0 B AR R A 99.9% 1% ST h
1) e 25 Ak #{f FEP 5 fil 6078 PTFE JR2F , AN A]
DL T4k PTEE 27 4 8 () fLAR 454, 6 mT LA
T4 = PTFE JFAF iy R AR e .

Shy B 1R 4 U8 S 2 A AR M A HILA T R bR
A 2R TP 32 1 R e Y, AT e O R
HE B FLROR B BTS00 AR SR H L FEP FL
WA J5 B B X PTFE £F 4 Bt A7 IR B Ak B, LU
P& T+ PTEE 2F 4 1 RoSF R v, 1k i O B L 1
Kk PERE . 43 M FEP J5 4% B2 Ft PTFE £F 4k i 1if 1%
Ji P B JRUER 45 58 FEP IR R 40 BOR L g O
FEP/PTFE & & BV Mk PERE W 52w ,  Jf 4 #r FEP/
PTFE & A W45 & 2 M B R . AR SCEsR
45 SR Sy it v T 7R 4 B S A U 0 o A A 4 T TR
%, A7 B B I 3 S R R A A AR M A N Ao B AR R
Hh ) S g

1 XBHBRAE
1.1 FE#H#E

PTFE £F 4k ik, “FXFL42 0.2 um, W4 [ JpHE
W B A R AWl s FEP 48O, [ 7% & 60%, I
AR T REREARAR,; FHB. .
EC ke, bRk . paE k. SE WS, Bk
srpra, WA LR AERRHEARAE &
BTk, BSRNI8MQ/cm, LREAM; =
AALEE (SI0,) fsk, ~FX¥ki4e R 300nm, W H I



EEURELAE TV R R R A R L T R VU R L 2 A R ) o R g

- 3171 -

T NN FH A R AR A R 2 | o
1.2 FEP/PTFE E A HIH &

K 115 % P47 AR ) % FEP/PTFE & &M, 4 —
JE It Y FEP 4r SO Al S N BE R &, B 75 20 il
30min, HiFEIEE)JE 1S 5] FEP/SF N BLIR A, FF
JH. ¥ PTPE £F4E B[ E fE AN MAELR |, BEJS

H T FEP/5 N IR A5 W i 20 min, B 5 7E
R AR U (KSL-1200X, &5 HE R fb b4 R AR A BR
A R ML 3omin, FAE bR AL BRI Al 45 3
FEP/PTFE & & K. LLIE C % NI L5, K FEP/
PTFE &H AR 7d, B3 —FRINBEENE S
AR, SRS EN R 1 iR,

1 FEARELHZANE (FEP)/BMNEZ ) (PTFE) ES5EMNTHIE S
Table 1 Preparation parameters of different polyperfluoroethylene propylene (FEP)/
polytetrafluoroethylene (PTFE) composite films

Membrane sample

Membrane sample (before soaking) Mass fraction of FEP/wt% Sintering temperature/C ;

(after soaking)
PTFE 0 300 PTFE-7d
1wt%FEP/PTFE 1 300 1wt%FEP/PTFE-7 d
2wt%FEP/PTFE 2 300 2wt%FEP/PTFE-7 d
3wt%FEP/PTFE 3 300 3wt%FEP/PTFE-7 d
Awt%FEP/PTFE 4 300 4wt%FEP/PTFE-7 d
3wt%FEP/PTFE-25C 3 25 3wt%FEP/PTFE-25C-7 d
3wt%FEP/PTFE-280C 3 280 3wt%FEP/PTFE-280C-7 d
3wt%FEP/PTFE-320C 3 320 3wt%FEP/PTFE-320C-7 d
3wt%FEP/PTFE-360C 3 360 3wt%FEP/PTFE-360C-7 d
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Fig.1 FESEM images of PTFE fiber membrane: (a) Before soaking;
(b) After soaking

&2 PTFE FHERFEIMMEAFIRIE 7d FAAKEL
Table 2 Swelling ratio of PTFE fiber film soaked
in non-polar solvent for 7 d

Non-polar solvent Swelling ratio of PTFE fiber film/%

n-hexane 1.99
Tetrahydrofuran 1.01
Trichloromethane 1.03
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AL e _ 51
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S o

Fig.3 FESEM images of composite membranes prepared with different mass fractions of FEP dispersions: ((a)-(d)) 1wt%-4wt% FEP/PTFE;
((e)-(h)) 1wt%-4wt% FEP/PTFE-7 d
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