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EMHB(PPESOBEREEHHTFARE AT THAERRNBEREAMNT NN T 4B RALS.
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EEFARBRERERIITHENE SR EEE
EEEXBEEMNEWY ERHEEMNXEN TR
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1 SEKFES

1.1 EFEREE

HHENHBRABIIC) (HEBRELS ),
E=HE®E(TMC), 3B 2 161C ~ 164°C (0.67
kPa), X EZ4 RN A Kl ME _REEA(IPC), # R
155°C ~ 157°C.(0.67 kPa) , [6] 3% — i (MPDA) , ¥ #2
141°C ~ 143°C (0.67 kPa), 2 & (DMDA) , IR i&
(PIP), IEB %, SR MR 9, | ALH, LA L2 S My ou Tl
£ AR 2% .PPESK ¥ 5 #i, % PEG 10000 B9 & &
N 62%,HiAKERN 215 L/(m*-h).
1.2 MEBRBHHE

¥ PPESK /8, BY i 12 cm x 12 em K/P K
B OEKGRREREAKT 240, BE, E2KE
WHPRE2mn, T T . BABREWECRAERR
BE 30 s,85CHERE 3 min. B 0.2% W TEHBE
AR FUENR RERSENEHEARAA
=B, 31 o W R S i |

Table 1 Composite membrane type

Monomers used for preparing

Membrane number the function layer

Chloride

T™C
TMC
T™MC
BTTC
BTTC
BTTC
IPC

Diamine
MFPDA
DMDA

PIP
MFDA
DMDA

PIP
MFDA

CM1
cMm2
M3
CM4
CM5
CMé6
CM7
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Fig. 1 Chemical structure of monomers used for interfacial
polymerization

1.3 #MEREEHRMEREREIR
1.3.1 BEABEMLIMEE R ¥ F FT-IR
EXUS £15hi#% X OMNIC REF X & & BT
Wik e MESELKENRER SIS ME 2
BFR .
1.3.2 HAENEREAY X L5 *
FI 5 ) & 56 B AR 5] oY 25 4k e B % I A o 7
BABRREZEHATAORS . A& TEHE=R
BiRE I BEHE=PBR R ERE=R
B UK B 3 FhEE 48, K F D/MAX 2400 X St £875 8
ot 3sHESYHME S FEH ERNE 3 B
. ‘
1.3.3 EEBEEFHEMERE WHEEE
ZRMRKIE BRRAT , K NanoScope M a FR-F 51
BN RS R, X EXMEEREE
GEREEELEN SR WE 4 iR
1.3.4 BEEELSEHEGENS AHSSHUBEH®
BRI (A H, AR E R A 38 e’ ) ERIEE
F1K 1.2 MPa, BB R 20C WA FTHIHE
EREXT 2 ¢/ B9 NaCl B Na,SO, 7K 7 ¥ Y i 25 #
BB ERNK2.

B R 8 Ui

R = (¢ - ¢ ) x 100% .

RAMEFE ; co ARMMWKE ;c, WBEWRIRE .

2 &R5itig

2.1 SABAMEERIE
AMEBREMERE SRR —FAER T H®E, H
RAEARREN RS IMEES & T %0
M FRERAR, TUSITHIIREERS WL
FARC ML HMESENERECT AN EE
EEVRMNHERUE (RBEREISEREHE

C—0 145 3% 3l B B0 ) R I 7% B 10 22 4B T LA i
BHHEABMEEEE 35 Rao W™, 45
HESYEEEEE 100nm 3 300nm 7B B, TH
BEJZ R E A R G40 50 7T [R] B L SR L IR AT 88 2
BV RioE 2 KM, IEREY
FRAEERBEA AL BRSO SRR RERA
YIRFAE T BB B A B0 R e . [ 2 & CMI ~ CM6
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CM2

1655
541

1541

CM3

1654
CM4

1500 1000
Wavenumber (cm ™)

Fig.2 IR spectra of the composite membranes
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FHIE X, SR B0 S Ao A5 (T R OB 2 SE R T R
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T ER S NSRBI, BERE 19 C—0
1B 45 4% 50 T WO 23 51 it R7E 1620 em” ' F1 1631
em At B FAETEBERS) N—H &, BT LLFE 1541
em 'ME®RA ETW N—H 2T E R mlog .

CMI~ CM6 /M EREHAFABERRS
PPESK £ AFRIHBEST -BREEEEHE
BEIBEERSY.
22 SSBRTHERSY X FEGH

HEIHR, HE-FRESIH _KES
iR 3 MBS Y AF AR HEEE, 2
WIMBEYMN X HEREASR 3 HRSGYHT
B4y FEIBE, B = BRI A — 5 0.40 nm,
BE=EHEZ N 0.42 nm, B E=HF BIK
B4 0.47 nm.

FHE=-PBEE BN X SRR
W 7E 2 RS Ak 22.8,25.7,32.0 ZRHEER
BE84%% 3.9 nm,3.5 nm,2.8 nm E‘JQE'@JIEHB
EAMARRTHNERE BREE=ZFRL K
REHE-FBEBAN X FR0HFREER
g ETARAREEEEREY.
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Fig.3 X-ray diffraction of the function layer polymer
a) TMC + MPDA; b) TMC + DMDA; ¢) TMC + PIP
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Fig. 4 Contact atomic force microscopy images of composite

membranes in air

a) PPESK support membrane; b) CM1 membrane
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BB &Y AR i T A4 T8 LR miE
B AsERY B THAE NI R FBREUEE
ME BB TLAE 0, BT LA S W0 B 40 g 4k e I
RETENSTEWELRR R B ATtz
EHEEFR".

FEMFEATE & 4T, 9008 B R 8 % BEX £
B Y 8 B8 % R R e T for RSB N R TR LB
EXHHEAFNERESBRLAHLMRTERE,
HEEFENET T ERET A MEMMN. S0 &
KA %42H 0.38 nm, i O B FKE¥EN0.33
nm'® , 3 B T % 2 BB KA NaCl # Na,SO,
KBRAERFRER A B S B ERET LI 4 b
MUTHEEERSGY RS FHERRFER .

B ot L T [F 4R 2 1 5 e B A T
EWESENE. AR 2L BE-HRE. B
ENFEBR. X _FRESNSRE_ERE
B4 B Hl & B9 CM1.CM4, CM7 B & B 4 51 %
0.2%NaCl B EH 98% .82% 11 % A BLER % , XF
0.2%Na,50, KIS EH 98%.97.8% .33% M It
B K ER A BN 10.4,17.8.118 L/(m’ +h).
MZ _EEREESNSHE=ABRANER
BELE A EE S H &5 CM2.CM5 & CM3,CMe,
Haomiree BA MF M.

Table 2 Separation properties of varicus composite membranes

Salt retention percentage (%)  Flux of pure water

0.2% NaCl {L/(m*h)}

CM1 98 98 10.4
CM2 96 92 8.7
CM3 96 32 48.5
CM4 97.8 82 17.8
CMs5 93 31 14.7
CM6 92 30 56.3
CM7 33 11 118

Membrane
number

0.29 Na; S0,

Testing condition: 1.2 MPa opemtion pressure, 20°C solution temperature
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RELATIONSHIP BETWEEN INTERFACIAL POLYMERIZATION
MONOMER STRUCTURE AND SEPARATION PROPERTIES OF
PPESK BASED COMPOSITE MEMBRANES

WEI Ju'?, ZHANG Shouhai', WU Chunrui', JIAN Xigao'
(' Department of Polymer Maserial, Dalian University of Technology , Dalian 116012)
(? Dolian Institute of Light Industry, Dalian  116034)

Abstract  Isophthaloyl chloride ( IPC), 1, 3, 5-benzenetricathbonyl chloride ( TMC), and 1, 2, 4, 5-
benzeneteracarbonyl tetrachloride ( BTTC) were used to polymerize with 1, 3-benzenediamine {MPDA), 1, 2-
dimethylenediamine { DMDA ) and piperazine ( PIP) respectively on the surface of thermal stable copolymer
poly( phthalazinone ether sulfone ketone) membranes. The components and characteristics of the composite
membranes including their IR spectra, morphology, polymer crystallinity of the active layers and permeation
properties, were carefully studied with various analytical methods such as infrared (IR} spectroscopy , atomic force
microscopy{ AFM ) , X-ray diffraction and permeation testing. Results indicated that when MPDA was used as the
diamine monomer, the NaCl salt rejection of the composite membranes increased and the flux decreased with the
increasing of the crosslink degree of the active layer. When TMC was used as the chloride monomer, the same
tendency was exhibited with the increasing of the tight degree that molecules of the active layers were packed.Thus,
according to the special separation system, the molecular structure of the function‘layer can be designed to acquire
the best separation properties .

Key words Interfacial polymerization, Composite membrane, Nanofiltration, Reverse osmosis, Poly{ phthalazinone

ether sulfone ketone)



