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Fig. 1 Separation performance evaluation device for

tubular nanofiltration membrane

Cl

|
o0=%=0

A /©\ Va
\ Y

SO T
AP
O o]
| N/ \
S S—N N
ﬂi;ﬁ! u
SO4H
PSA

2 PSA guEE R A iR

Fig. 2 Synthesis process of PSA nanofiltration membrane



- 50 - WOR

5 # A

542 %

1.3 Mk 5oHh
13,1 BRAAR R % 50 ik

EER. 0. 4 MPa §9i8 17 1 71 F . FH 4 /9
PSA & XA UE BT BT v R 2 000 mg/L ) Mg-
SO, ERIAT B IR0 % — 22 i 18] P9 s i 4%
NI AW AR, il (D A5 I
z% a5
A F OREERE.L/(m® « h);V OB AR &
BLL; A 8 B T AL, m® 5 ¢ Ry afsad i e
[&] . h.

D32 1 5 R L 2 X () TR
R

F

Rz(l—%)Xloo% (2)
f

AR IRV C, By L F R, uS/
em; Cp MR A HLF%, 1S/ em.
1.3.2  fH BEIMARLT SRS (FTIR) 434

¥ PVDF/PSA 4 X 4008 BEAEAR IR T~ E T B2
T4 Ak B S £ S B bR JC 95 A SZ A2 Nicolet
iS50 U5 LTAMEIE A A T oA
1.3.3 X HEGH FREIE L (XPS) ik

i id 26 [ NEXSA RIS 5 X B 2ot B 1 aE i
Ao M R UEIE, 72 /NF 5 X107 "Pa I EHASJE R,
BSEOBEE N 15 kV B EM 400 W I3, - Hr 4
AME S5 nm AR AR,
1.3.4  PSA 55X 918 B3R 18 55 W7 1E A5k

F % E Gemini SEM-500 217 % 514
i 0GB T PSA A5 240 0 5 %) 2% 181 5 0 18 2R 47 0
B, ELARTHIRR A 2 L 22 SR 12 ],
1.3.5  FRasmRmis st

A3 S 08K 0. 4% NaOH I3 L o &
S3E8 4201 NaOH ¥ = 4088 4. 9260 1) H, SO,
VW 102010 Ho SO, 1 WS A S8 RS
¥ PSA 45 g B T . PSA g ug e T L PA 45
UM 2 4 FPER I W P o BB — B i ] B
o LL 2 000 mg/L ) MgSO, ¥ il i 48 = 4 % gt
(143 5 A B o, IR 22 0.

2 R 54k

2.1 KBRS RMFIXT PSA MIRIRHIERERIMT
TR ST A5 B F R R 0 3 P 5 ok
HOHREPER N i AP R TSC B35 PR 5L

I LA K A B iR g B0 R R IR R 2 5 R
B3 ARG MR B S PSA 438 IE Y M S
2L NE 3 Ha] LA L PIP [ & 4%k 0. 6%
REINEE 1. 20085, PSA 918 B4 38 SRR £E T
A3EL 0. 90 I FEARRFRRRAE s X MgSO, I #k B %k
SEMThE iR F 88. 1206 By WA J5 3% i T B, LA
PIP fyJi 20 %0k 0. 9%, X &R PIP Al 4%
IR, B2 A RN AE B 73 B3 R BB A PR SRR B SR 4
VT 38 A g B R VR P T o 8 2 Y R AR A
o, (A5 B O v I K R PRI 4R R vk Ak
Bt et BN T R SUSE A 4 R (AR5 5 )2
S VA T S 3 P 20> 490 00 B9 1T 1) 0 . fp 235 R
I 7 70 R A 0 3 T T R 5 | R A DRSS K
B R B 22 R H 8 B R AR AN AR TR I A ) A%
PSA 4438 B 7K A8 v PIP T 6 3 SO A e B0
0.9%.
16 90

A\‘
=15t . 188
~
N\ .
o 141 N . 186
B
"~ / e

= 13} . e {84
A\_/A A A
) ——
06 07 08 09 10 L1 12
PIP i 7350/ %

Kl 3 PIP IRIEX) PSA gug B MR8 5
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Table 1 Performance of tubular PSA nanofiltration membrane
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Fig. 14 Performance changes of three nanofiltration membranes soaked in acid and

alkali solutions with different concentrations
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Preparation and acid and alkali resistance of PVDF/PSA
tubular composite nanofiltration membrane

LIU Enhua', LI Shipeng', LI Shiwei', YANG Lijuan®
(1. Laboratory of Hollow Fiber Membrane Material and Membrane Process, Tiangong University,
Tianjin 300387, China; 2. Tianjin Hipure Membrane Technology Co. Ltd. ,
Tianjin 300304, China)

Abstract; In this paper, PSA composite tubular nanofiltration membranes | and [l were prepared by
interfacial polymerization using PVDF tubular ultrafiltration membrane as base membrane, anhydrous
piperazine (PIP) as aqueous monomer and benzene-1, 3, 5-trisulfonyl chloride ( TSC) as organic
monomer. The effects of additive concentration, post-water blowing time and organic reaction time on the
performance of PSA nanofiltration membrane were studied. The results showed that the retention rates of
PSA nanofiltration membranes | and PSA nanofiltration membranes [[ to 2 000 mg/L. MgSO, aqueous
solution at 25 °C and 0. 4 MPa were 95% and 76 %, and the fluxes were 27 L./(m® » h) and 28 L/(m® « h),
respectively. Its acid and alkali resistance increased from pH =3 ~ 12 to pH = 0 ~ 14, and the
nanofiltration membrane performance remained stable after soaking in different concentrations of acid and
alkali solutions for 22 days.

Key words: polysulfonamide; tubular nanofiltration membrane; interfacial polymerization; resistance to

acid and alkali
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