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Abstract : Cationic membranes of poly(chloromethylstyrene-co-divinyl benzene) having
quaternary ammonium groups with different alkyl chains, such as triethyl, tri-n-butyl,
and tri-n-octyl groups, were prepared. The effects of diluent and introdced amine group
on the morphology, membrane charateristics and performance such as fized charge density,
salt permeability, sorption behavior, were investigated. For the permeation and sorption
experiment, sodium halides (NaCl, NaBr, Nal) and nitrate (NaNO;) were used as the
salts, The permeabilities of the membranes showed minima at relatively low upstream salt
concentrations, and were not of a simple Donnan exclusion type. These results, together
with the sorption isotherms, were explained by assuming two sorption and permeation modes,
i.e,, partition under the Donnan exclusion and the Langmuir type. As the porosity in the
membrane increased, the permeability and the sorption of the salts as well as density and
water content of water-swollen membrane increased. And as the alkyl chain length of quaternary
ammonium groups in the membrane increased, water content decreased because of increasing
hydrophobicity of the membrane, while the sorption of salts increased.

2|0 A13A A6 19894 7¢ 493



M

T

196011 Loeb®} Sourirajan'c] 5 SFal 2l &
#) cellulose acetatevt& 7)1}tél OH‘— UL G S
7h% kel i gt
g Ao A gl AL
A5 wazbar duok v vE g
’;’18%-:?; shmA) o] ool ubet ;14 &)

Whed iz, sk

SIS R R R
3l s i

sted 158 W
o

Hura

QAtv} ghu

ity

H) 3l duto g

1

fixed charge theory,’ charged pore model™” »

=0 2 8]3}#uk2- solution - diffusion mechanism’,
clustering principle® & @& ol&ow
My a Qv

st b vk afiloll Eafsk= A A Ehel| o]
Loabge] gk Mg rostdl bk
T8 o] -9 Fal= TFE] A §hE o
Yt g o] -8 m1g ] v, shHubg
A7 g o) &3t
o] 831 9l

1o
ARTZ

water

Qi
23 uk
-E ol o] AHelE pibe
sgold ol
] Teorell, Meyer 2 Sieversoll 2]a] #ot¥l o]

gloi? =
el

o

SR

£(TMSo| )27 Aus|n], Kobatake™' ol
o) e Q1yvt olojx frh wak shHlvrg
B3 FrE ole] MaA T wgshas]i
zhe mol s ol oledulel 4SS,
Fol &3t Fol-o] HEE T argstdel &
ol 2] Melx F2up upe] g ol ©]& s}z sieving

\dl, Eisenman' 3} Llng”—f):

B3 ol @ MelH Fihg ¥AEiz ol eEH

i T+
o Faoh A8 BEAEoE HYHAHO

obAZAAE Biglakal AA AL At ol o]
42

woelpel A

ereret.

poly(chloromethylstyrene-co-
divinyl benzene)#tol| triethyl, tri-n-butyl '2 tri-
n-octyl amineS 1A A|Z] o] &ukol] glojA] 1D
olx 579 alkyl spacere] Ziojv}

31, '3k Nagdel
%3 RES TMSol# & olvl lghyo]

Ukt ol M b ) o]

WL E=AE

Al o
U ES
(CMS)# DV

zFzy M 23 —?1,
A A5kan, 25°C,
£-31¢1 o nj, BPO !

2 AR

atel M=

JIEetel Mz : v Agel

dEETERE
methylstyrene
A z8)

PARE) NN
= Y

Oﬂ A}8-%1  chloromethylstyrene
NaOH-F g3} <
-9 CaClit Al

0.5mmHgel 4] 7Fet& st A}

= [‘0 }‘J
<)'Tr o=

BT GaiAlers

Table 1o & ]38}

-co-divinyl benzene) 3--53Hdl 7]
71 glel CMS whiga] % 7t *é-‘#

& ek FAu R EBiste e wukslel

Lo UL PR AL R A 2 4 S T R L R ?—.
A 100#m 2] PET film(SKC#l)-& spacers A}
|3 el mold(15X 15X 0.5em )Wl F2] 21 A
FRlstget. Alii7 799% moldi= silicone H &

Az fde] wigsh &, 942 J:33(Haake FE
79001 type)whiell A 2HAl# 50°C A A 12041 ¢ 80TC

ol '\1 48AT 7F HES- Al o A Al V) A ue. dioxane

B FRER A

7} Lo} {-13:;\]

3kl 60C, 0.5mmHgol A 484]

A vNkg-E A sk

A O L
ub A 2] ZEA o] gHeES- 20%, vEaxA?] DBP
1= 25part, 7HA1A¢]l BPO:: 2phri &}53ar, 7]
A& A AQ) r-amylalcohol & 25part -7pék vt
(Buh)sh 7@yl e Vokeba gke vHAUH
Table 1. Preparation of Base Membranes
Membr- Membr-
Designation Description embr embr
ane A ane B
CMS Chloromethylstyrene  3g 3g
DVB Divinylbenzene* 2 2g
t-amylalcohol rerr- Amylalcohol — 1.25g
DBP Dibutyl phthalate 1.25g  1.25g
BPO Benzoyl peroxide 0.1g O.lg

*50 wt.?, in ethylvinylbenzene,
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Fig. 2. Scanning electron micropphotographs of A-C2(c), A-C4(d), A-C8(e) membranes. All photographs
show the cross sections,
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Fig. 3. Scanning electron microphotographs of B-C2(c’), B-C4(d), B-C8(e') membranes. All photographs
show the cross sections,
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Table 2. Characteristics of Aminated PCMS Membranes (A & B)

Thickness Density Water Content Degree of Amination Analytical Charge
Membranes s , p .
(zam) (g/cm?) (cm’/ cm®) (“0) Density (eq. /1)
A-C2 112 1.027 0.213 69.29 4.39
B-C2 112 1.029 0.359 89.27 3.11
A-C4 115 1.016 0157 40.37 4.64
B-C4 113 1.041 0.246 58.58 3.06
A-C3 112 1.014 0.106 34.01 8.31
B-Cy 114 L.O16 0.183 58.11 5.96
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Table 3. Parameters for the Interpretation of Permeation and Sorption

Effective Partition Tortuosity Mobility of Pair Concentration Langmuir
Membranes Charge Coefficient Ion Species of Langmuir Type Binding

Density (10‘" cm? - mol) Type Site Constant

X(mol/ 1) K(-) 6(-) “y J - sec Yo(mol /1) Ky(1/ mol)
A-C2-NaCl 0.016 0.13 0.065 1.170 0.016 150
NaBr 0.022 0.13 0.080 1.360 0.022 110
Nal 0.025 0.20 0.055 1.650 0.025 100
A-C4-NaCl 0.026 0.15 0.082 1.390 0.026 30
NaBr 0.029 0.17 0.074 1.630 0.029 60
Nal 0.039 0.17 0.102 1.840 0.039 60
A-C8-NaCl 0.034 0.12 0.112 1.570 0.034 45
NaBr 0. ()38 0.15 0.085 1.700 0.038 40
Nal 0.048 0.10 0.310 1.240 0.048 75
B-C2-NaCl 0.020 0.23 0.190 6.270 0.020 250
NaBr 0.025 0.22 0.234 5.620 0.025 200
Nal 0.033 0.23 0.305 6.710 0.033 170
B-C4-NaCl 0.039 0.12 0.310 0.589 0.034 60
NaBr 0.046 0.10 0.623 0.502 0.046 50
Nal 0,050 0.07 0.785 0.141 0.050 60
B-C8-NaCl 0.051 0.25 0.230 4.830 0.051 T
NaBr .039 0.27 .240 4.800 (LODY 650
Nal 0.070 0.35 0.210 5.460 (.070 20
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