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Abstract: Two typical PA membranes, m-phenylenediamine-trimesoyl chloride and piperazine-trimesoyl chloride, are introduced and
their latest chlorine destruction mechanisms are analyzed in depth. On this basis, the chlorine-resistant modification methods for
these two membranes are further discussed, including changing the monomer structure, intrinsic doping techniques, physical coating
methods and chemical grafting methods. The latest research research advances in the field of chlorinated PA membrane remediation
are briefly discussed, including the reduction method after initial chlorination and the remediation with repair agent after chlorination
degradation. The analysis shows that the development of chlorine-resistant PA membranes is still facing great challenges, and the
research on chlorine-resistant modification of PA membranes should be carried out without sacrificing its separation performance,
taking into account all other properties of the membrane, and flexibly utilizing various modification methods.
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Fig.1 Polyamide layer preparation equation
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Fig.2 Chlorination destruction mechanisms of MPD-TMC type PA membrane

ir B S R EOE R TR IR AR S PA U RO, B
T PR A M S AT 3 I A B b SRC A AN T
Orton FAHFFR G pH<4 JHMER TG €1 5
T ORI B R A AR B, A R E A R
AU LT e e SR S U A
T e 2 ) A 0 2 T) 32 A7 A 1 5 B2, i e e
LN R AR, B i R R A

g Ao LR 2% S Ay a3 s N B N-CI
FEIE JSRI (T Nao SO AF7E 4544 T AT LA H 37 I &
I R IR N-H 45095l U 5 TR IR K Nk
SRR P S A B S SR SR T
SN N-H BRI Clo, Cly PR 55 2 FE A 2L R4
X b H RAEAN AT IR SN, T RS € I Ak
FEPPY RT3 Orton FHEAEIRYE 1 1 5 g 1 7,



134 BN FREW B o M S TRt 115

WA E X Orton FHEHE H BT EE! 28 Huang
2B Ol szhr EIFE Orton FEHE, FUA 7T 306 ki
SRR 2R R B S AT 1 e

SRS (1 B i B 2 Bl S A ) I Bk e AT
PO M e K 20 Y AR R VL 45 1 0 LA T A R ik
PEAE 1K) Hoffman B2 P9 Fh ik 4% A0 Wi (¥ 12
G A R R AR A A B R, S o JE A S R T 12
EA AR R & NCIB U 7 NERR L 2 )
N OH-1E 4y S % 4 Joidk SO U AR ok e e 1 sk
JE - 018 Tk A B W S AL 4 T 3 T S
XN CIO AFI T Mt e bt SR, X — P JE 45 PA
1K) Hoffman B i J8 1541 AR 18 P02,
1.2 PIP-TMC ¥

PIP-TMC % PA [ FH T 4138 (NF) 7> & ik
3340 g 2 55 7 58 Wk M 24 (1S 1 e e 39 ik 0 34 22
IRINGERE). T PA R R 2R IR A T8 R A A

g

LN -
. ‘\')73: HO-N
i Pmilis

Mong

weR -t
ant
¢ -_ﬁ‘&“&&ﬁw ’

o
gp:

i, iy PIP-TMC % PA JBE2 3600 A AR FR, H L 1
Y B by B e e, 5 I Ik M L) N-H AR, i
5 MPD-TMC M AH Lt PIP-TMC %Y PA il B A5 K 4R
(i 5 R iR G PR S AR T, T PIP 5 TMC WA
I H IR e 2 RS BEL >R F R RO PIP K H N-H
BEOREATE PA 2P 555 % 1k SR )5 3 2 Pk R K
NP N R AR 8 | B R I D M S T E ST RN
AR AL BE Sk fre Bk S AR R i B e Ak O R i
JiB537 41 ) 3 5. 5 MPD-TMC 2 PA JIE (g m] i
P iz e - SR S AL PIP-TMC %Y PA Ji 2 #E AT 3
J¥e 5 SRUDUAR . e 356 T A kg 9 e I Je e R 3 78 Vi 149
HAH A S 5 Ve 5L A AN TR e R L,
B Ji5 F2 e 3k — 0 25— AN KA 1 T8 1 W % . d5 B
BFF 90 2 BH A0 AH W) S046 4444 7 ,HC1O X} PIP-TMC 2!
PA L BE I 5200 EL C1O B K BFA K PA 2 X 5)
52 B3 0 et Y,

o
i

PO oy i | NN R R

- KP’L

FAe I K O Nt
0/’|

K3 PIP-TMC %Y PA &G AL A AL EE
Fig.3 Chlorination destruction mechanisms of PIP-TMC type PA membrane
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Table 1 Modified membrane properties of the MPD-TMC type
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