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FE: DRGBIEBA IR, W%k "k (PDA). Wk (PIP) 5¥R=FEE (TMC) REREH&EAMIENR.
55T AN PDA/PIP LLfil N A9 IE AR 4 B tERE Bl fa THABZALEE5 M R R TESAFAE, AT T 5 R & A& %)
kR RS . 45K BEZE PDA/PIP JEA1KH PDA RIS/, Tt ERESEH N4 MM BREHE, §
SO RURE B T 3 f i/, BRGE B FFH I 3 N PDA/PIP JRE LR 25/75 WA AE, BAERA LKA : PDA.
PIP F TMC 3K JE/-HIA 0.5 wt %on 1.5 wt %o 1 0.1 wt %, RVATR 60 s, HAEBEEE KA 80 ‘CHI 3 min. HAEAHET
AR A8 MEXS PO TG AL SR 8 B8 53y MgS04>Na,S0,>MgCl, >NaCl; #f B3l 5 K/ fy : NaCl>MgCl,>Na,S0,4>MgSO,.
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Preparation and characterization of PDA/PIP mixtures polyamide composite
nanofiltration membranes

WANG Lei, LIU Tingting, MI Na, GAO Zhe, MIAO Rui, HU Jiarui, LU Yongtao
(School of Environmental and Municipal Engineering, Xi'an Univ. of Arch. & Tech., Xi'an 710055, China)

Abstract: Polyamide thin-film composite NF membrane was prepared by interfacial polymerization of 1,3-phenylenediamine (PDA),
piperazine (PIP) and trimesoyl chloride (TMC) on polysulfone (PSF) ultrafiltration membrane. The separation properties, contact
angle, structure of the active layer polymer and the surface morphology of the composite membranes which prepared with different
mass ratio of PDA/PIP, were systematically investigated. And the effect of interfacial polymerization conditions on the performance
of composite membrane were carried out. The results showed that the shape of active layer has changed gradually from partially
crystalline to amorphous state with the decrease of PDA in the PDA/PIP mixtures, which resulted in decreasing the roughness and
contact angle of membrane surface. Moreover, the decrease of PDA led to the improvement of the pure water flux, accompanied by a
decreased salt rejection of composite membrane. The optimum PDA/PIP mass ratio is 25/75 when the optimum polymerization
conditions are as follows: the concentration of PDA and PIP is 0.5 wt % and 1.5 wt %, respectively, while the concentration of TMC
is 0.1 wt %; reaction time is 60 s, curing temperature and curing time is 80 ‘C and 3 min, respectively. The rejection order of
composite membrane prepared in the optimized condition to four salt solution was MgSO,>Na,SO,>MgCl,>NaCl, while the flux
order was NaCl>MgCl,>Na,S04>MgS0,.
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1 MR5REE
1.1 SERRF

X, (PSF) , E6010, fEEBASF; NN-_H
H W (DMAc) Ay#rsl, KRSk
)75 RS (PEG600) , 43Hrai, RKimiFHsEk
A AR AR B OIHmMgEE (PVPK30)
atrat, PEREFERRBEARAR; BRI
FERFERE (TritonX-100) , /414, EZ54E%KH
HRAR; HHER (AA) , b4, RETRR
EERA) 5 MR (PDA, =99 %) , Kt
WRALEIRA; Wk (PIP) , 4pAr4l, EZi4k
ZRANARAF]; HR=ZHBHEA(TMC, 98 %),
sigma-aldish; EALEN. EALEE. BRBRREN BRBREEHS
o e, K RIS F AR A .

1.2 EEMIERNTE
1.2.1 SRAMGE U8 i %

T I A AT T % SRR IR . 1 ST
SR PECE, % PSF. PVP k30. PEG600. AA.
Triton X-100 % Fb {3l ] BN\ V& DMAc H, FF7E
60 CHA FHMHEHE 12 h, BTy T
60 CHEIRFFEBIL 4 h; 7EFIR FRERIRTERA
T Gifi BB IR b F B BRI, I SL BT K
AR BE R, R4 B R AR SE B U S
HEBEFRRE MRS R ERZBRENAEIY, &
SRR RAFAE R B K 24 h DGR 4> B 582
SeH. 73F10 PSF IR, HAKIBIERECH 400
4+20L -m? - h' - bar!, PJEI4TEH 48 kDa, 3
filfa g 81.94° , PHPHLBEEA 5.21 nm.

1.2.2 A 9IBEH %

EEME T, HEK K (PDA) FIVREE(PIP)
Fie— & L AIRL KV, EHR =R BRE(TMO)%
fifT IE CAe R B AP . E e g h&m
Togif X PEMRIE IR IRAE PDA Fil PIP (iR A 7K
BRI, WL R ARBREARERE RS S
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R B — e W], BRI T, AR e &I Pt HERD
REIEGAIENE, FRTEEFRPEH.

1.3 EEWIERM TN

I FEEREREM IR 5 50 R /N BV TP AR AN DR
W EWME 1 Fin, BEHAEFEHEMRN 984
om’. PR, FUKIBEEER 25 C, RAEE
7128 0.6 MPa, P, 2 000 mg/L i) MgSO4 &R AR %,
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JE 0125 ik 90 0 I L 0 35 378 0 A o 9 0
Yok _E B IR DR . SR R 4 g A
£ 0.7 MPa JE )1 F £ B FKFIUE 0.5 h, RIGTEHR
PEIES3 0.6 MPa il & B A A B 3. bl
B F=r/Axt), R, 4 HBEHEZER (m’) ,
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X 100%, R Ht ¢, il ¢4 B 25 CIEP= Kk Atk i
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Fig.1 Schematic diagram of cross flow flat
nanofiltration test device
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Fig.2 The separation performance of composite NF
membranes with different mass ratio of PDA/PIP
for 2 000 mg/L. MgSO,
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2.2 K[5] PDA/PIP RELLEAMIRIEINEER AL
L

HEIEME PDA/PIP Jiri L 1.

OB IE BRI A5 IR A8 2 2156 151
W 3 Fras . SR LLAM G F i SR A I A 43

B 1665 em™ 2 HBREE IR C=0 MM 4idizh
Mol (BEME T 4F) ~ 1540 e’ 2245 BBk e
C-N i a4 2l A1 N-H {o 454 2 (45 75 -4 5 Wi Wi g
(BEM 1L #7) DA 3400 cm™ Z245 9 N-H (i 45 05
) WAL 0

HE 3 WAL, 4 FESAEENIIREREY
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Tab.1 The mass ratio of PDA and PIP for composite NF membrane
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Fig.3 The FTIR of PSF UF membrane and the active layer on the composite NF membrane
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Fig.4 The AFM images of the surface morphologies of PSF UF mambrane and composite NF membrane
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Tab.2 The roughness and contact angle of PSF UF membrane and composite NF membrane

ik
B - - - Befi
BN (a) 521 4.18 39.9 81.94
AR (b) 379 29.9 360 40.28
AR () 26.6 17.3 299 37.57
A IERE() 16.7 12.1 184 31.33
AR () 15.1 11.8 170 28.67
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Fig.5 Effect of TMC concentration on the
performance of composite NF membrane
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Fig.6 Effect of reacting time on the
performance of composite NF membrane
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Fig.7 Effect of curing temperature on the
performance of composite NF membrane
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Fig.9 The separation properties of NF
membrane for different salt solution
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