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Table 1. The physical properties of nascent membranes.

™ ]

Asymmetric PP

Poly(vinylbenzy! chloride, PVBCD)2 +H #¥x}%o] ¢ 550008 AH&3}
Ao} JtA 2+ 1,4-diamin obicyclo[2.2.2]Joctane(DABCO, 98% purity)<}
piperazine (PIP, anhydrous 99.8% purity) & °]&3l3o9, o}3 wgo
2 trimethylamine(TMA, 40wt% in water), NN-dimethylbutylamine
(DMBA, 99% purity), dimethylamine(DMA)E A}&3t%ch &ol& NN-
dimethylformamide (DMF, 99.9%, purity)& ©]&3l%t}.
3. 2. Pore-filled ¥ 9 Ax

W& PVBCI# 72 A& DMFol ¢ &8 Fnjgict o] f44.2 PP
A A 210X 10cm) ¥l FF F4kg H teflon rollerg ©] 439 =X 3 &=
ZAo] Fe £ALS AAN F A2 2447 AFurEE A% 9
olzto] A ZE EIHL 40wt% TMAlmethanol/E(1:1)], DMBA [methan
ol/Z(1:1)] £+ DMAlmethanol/E(1:1)]& o] &g o}13} whgg AXW
HEH o2 pore-filled 012 wHHZo] AzArh HF pore-filled Y
£ Apg37] A 2-39 F<¢F 300ppm NaClo|A <HAZAIZ F ¢=EIEE
2y JFoZ AZALF FA FFMEBE FH¢d. FARFMG)
B gy Ao o AAbE

Mass gainMG) = 2 Ha M:” 2 (1)

o] o M, = A2 Z(nascent membrane)?] AZ F X7 A,
Mg pore-filled £28198 Ax F FAIH.
3. 3. Pore-filled ¥& %9 54 x &3

AZE TR Fo) FEFE 45 BHAY ANM 258 gL
300ppm NaClg A4 a920), FHEQE Aol sia Az,



. _ m.Cr
Q(kg/m'hr) = AL (2)

my= 535 FA(kg), C,=2ERAZAT(cr=—0.575In T( - C) +2.85)

t = ZA%4E AT (hn), A,=28Z HFAHFO.
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R(%)=[1- - 1x100 ®

71N Ce = B#EH7] HY Fx=(mol/L) C, = B3¢ ¥ F=(mol/L)
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Figure 1. Possible additional cross-linking reaction between di-reacted
piperazine and PVBCL
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Table 2= PP9E AA|Ho= 3l Y7 7R E(10%)9) ol ALg
AR 7tnATE HMIgAA 2o BE FREIATE FAT FHoit ¢
2ol 24 A3 DABCOE 7MZAZR AHEE & ooaigtore] Ay
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Table. 2 Properties of pore-filled ion-exchange membranes with various

cross-linkers.

Sampl MG Flux | Rejection A%
a:‘d‘: €1 FaA (5, | Amination | (kg/ufhe) | (%) | Polymer %)
¢ 300ppm NaCl, 25C
As-T~1 | DABCO [ 22.87 12.30 57.78

TMA PVBC(CI 10
As-T-11| PIP |2888 103.7 9.34

4. 3. %3 o}vls v 3o g FRIE: 5

Table 32 HA3HHE&F olnliz}l wkgolA AL E olvle] FFHo e &
B3 EMHEZ BRAgFa o, A FF9 ol Fo TMAS DMBAE
ammination agentZ A}-83 o] 43 wlAl&E RAgFa oy e
EREE Jety A}, o]o wrsled DMAE ammination agent® A}-£-3t 9t
52 & Frxe w2 uiA&E UEUAY. o] ARERE opyl g I
Aol A 7]% 7| (functional group)?] %ol A3 EX T ug FHEHRT
EAol Wslsitie A S A8 £ AU

Table 3. Properties of pore-filled membranes with various ammination

agents.
Flux Rejection :
S:;“d‘:e AaA ?;(? Amination (Bg{m‘mNaCI (9265)'C  Polymer 727‘;
As-T-1 2287 | TMA 12.30 57.78
As-T-2 |DABCO| 2561 | DMA 161.16 523 | PVBCI| 10
As-T-3 2951 | DMBA 6.63 56.44




M= ‘in-situ’ 7FRAF WAoo R 5o A3 x| pore-fil
led 2E%g AxdHow, ol e nEA-AL FausA 7F
o EA%ds AL RAFIY B AFEN Ao HEL YS9 2
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E3| in-situ T Lo g AZH pore-filled U4 nEAAY H#
ol 9z, I AVNFA, Ao/t WA ¥v dFE FHUYPLE & F
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(2) "In-situ’ 7} ZAF W2 o2 pore-filled g XS H§ 7t
Z& DABCOZF ©f Hgslgen, PIP 7tatAle] ¢ pore-coated ¥
o] AZHAUSTT A AT
(3) 53 =323 DABCOE 7IZAZ AHET 2o FS AgdA
(100Kpa) &zt 3zl FA A4S RAF3 viAg £ ¢4
% AFAE Ho F3 th PIPY A$ £ FAEE RAFAL A&
& 09 7H7hE ;g A
(4) Ammination agentol W& FEINT AolA oSt A A ThFe
goleA UdREFE/E FAY &+ JdE TMAZ 713 &8 AL A3dE
BAFYR, BHREE ofNFHAHAM 471 o202 QA AW Fol
e dRES FAQEA ¢ DMAZE M & #8 29 F3 gt
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