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Abstract: With the advantages of low cost and good separation effect, the thin-film composite nanofiltration membranes
are widely concerned. Nowadays, the research on composite nanofiltration membrane mainly focuses on the modification and
optimization of its performance, such as surface grafting, construction of intermediate layer, blending matrix and so on.
However, due to the complex water treatment environment, the effect of composite nanofiltration membrane in practical ap-
plication is not ideal. Therefore, when preparing composite nanofiltration membrane, not only the membrane flux and rejec-
tion rate should be improved, but also the optimization and improvement of its mechanical strength, corrosion resistance and
anti-pollution ability should be paid to attention. Hence, this paper summarizes and analyzes the research results of compos-
ite nanofiltration membrane by experts and scholars at home and abroad in recent years from three aspects: optimization of
basal membrane, construction of intermediate layer and optimization of separation layer, which may provide certain reference
for the application of composite nanofiltration membrane in practical engineering.

Key words: thin-film composite nanofiltration membrane ; modification; basal membrane; intermediate layer; separating
layer
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Fig. 1 Preparation process of thin film composite nanofiliration membrane with HKUST-1 interlayer

N HLE 2L (covalent organic framework, COF') H
FLA LB R R i AN B B 1A LR AR 22 B ) R
N, 4R ZE COF RPN A T I35 40k, st /)
2 ELAT e BE TR B FLRN AR IR 454 0 DR ks LA S ]
ZEEE, ATLGES LA H R RS AR R, A, COF RAFHY
TR T R R B 25 o DA R i B 2 R SR A, R B2 B
PO TR TGS 0], YEMIHR S T TFC 498 B0 25 7K
P, WK 2 iR, Wa %706 PDA Rl COF 7 PAN ZEM5 |-
PR, 153 PDA-COF Z-fb il 2, LAg&H] TFC 4438 K
B ARG, JFE PDA-COF 244k Hri) )2 [ A il 17 R AR
11 nm (ECE PA 2, HilA Y TFC 99908 5 (14 7K 38 2 ik

polyamide
CHE ONXN

BRAGAORBURL L B, IR R84 43 85 )28, 4 T BEsd
o, ORI Y T ML 49 K AU A ) J22 T 48 T 8 A g
PERE, JF EIZOT IR RAERIE . AE, PRI A
RAKAY AT
3.2 BHIEZREFREERE

S JRAT LS ELAT S FL IR R AN = L % 1 B A TG HL-
AHAAEARAET, hT A R A
(A A3 s L BT A AR T 32 8 T T2 N
YER eIl ZRE AT A R il /KA A S i R A R b i
PHL, LI R 5B B, XHISSE BRI R R
EEFWAEH, W 1 s, Chen %" 7EACHE 5 Y PT %
FEE Fad et SR AR K T kA T HKUST-1 i)z, SR s
2 LT B R A S A T TRC 4NERR, % TFC
Y PE N B A B R GIA 9.59 Lem ™ h ™ -bar™", [AI X}
WA SRR G250 YLkt (858. 05 g -mol ™) AYAR A
RN 98. 8%, AL TEA HLIE T Y4 U M5 5] A A ] 2 X —
WEAS, FEAUE /A 8RR A Rl Xl A T AR T
BRI LA & 8 A AL B 2R O v (8] 2 4 — o R B LT LA
ALV 7R 20 0 B T eI ]

HKUST-1 interlayer

water solvent n-Hexane solent

oa

[18]

20.77 Lem+h™" bar™, J&ELAT LI A% B2 PR BE 1Y B
YRR 345, XD IR AR I AR A R R T
HopKME, [FBTAE COF rp ) 2B R IR T #5822,
Yol D T RGE I X K AR 7, Wang %5 4% TpPa-1 COFs i
T PES LR AR a2, [5H R AR PA 2R
BEM 200 FEARE] 120 nm, AH T RS PA/PES 417§
i, BT PA/TpPa-1/PES 25 U JIE 75 14 i i 5 1 7]
fF, X Na,SO, #EHORRFAE 0% LA I, X —3I 4 5 Sk
[21] PSB85 R — 30, BERDKE COF AR bl 2 T LSt
PRS2 R, EE HATXE COF 1 S v a] J2 ik 5% 9f:
AZ, XATREREH T COF MEHNHI& T 28 hE R, AF



664

Hh AR

541 %

Polyamide layer—sm—

60°C

~——— PDA-COF interlayer

~——— Organic phase

—e—— Aqueous phase

12 PA/PDA-COF/PAN 443815 i il 46 ik 12
Fig.2 Preparation process of the PA/PDA-COF/PAN nanofiltration membranes 2"
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Table 1 Performance comparison of nanofiltration membrane and reverse osmosis membrane prepared by different monomers

Organic

Permeation flux

Aqueous phase phase /(L e bt e bar! ) Solute Rejection/% References
SDA® T™MC 10.37 Na, S0, 91.1 [31]
B-CD" T™C 34.63 CR¢ 100 [32]
CHD! TA® 35.11 Na,S0, 96.9 [33]
ME' T™C 53.23 CR 99.6 [34]
BHTTME/PIP T™C 7.91 Na, S0, 99.5 [35]
PEI-g-SBMA" T™C 13.2 Orange GII 90. 6 [36]
B-CD T™MC 9.3 CR 95.6 [37]
MpMPD! T™C! 1.8 NaCl 97.8 [38]
MPD* BTEC/IPC! 0.79 NaCl 99.7 [39]

a AL Z TR, b R B IRKIRG , ¢ MRIRLL d AR BE-1,4- " Fi (yelohexane-1,4-diamine) , e R THER, { AIREEFERE(1,2,3,4-butantetra-
o), g H1,2,2-=FLEE-4 4R FEIRPE, b IR M e 5500 RS B S o FF DY BR R 5 LAY W PR SRR, i Oy - BR-TRI R Rk, o3
FEHBEA, kAR, 1P EESR (IPC) 5 3,3',5, 5" - R U B A HLIE SR gk
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Wi PA JZ I 0 B RCR . 0 T AR DR IX AN (A, Nasim
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REAGIE AN AT, DT e 8RS 1B 17
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Fig. 4 Surface morphology images of polysulfone supporting membrane (a), PIP-TMC thin film composite nanofiltration membrane (b) and

PIP-TMC-AMIB thin film composite nanofiltration membrane ( ¢) (!
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