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Abstract * The solute permeabilities of polyelectrolyte complex membrane prepared from gelatin and
carboxymethyl cellulose (CMC) were examined and the mechanical properties such as water content,
tensile strength, elongation rate, and density of membrane were evaluated. The pH which can form
membrane was changed from 24 to 5.2 in accordance with variation of mixing ratio of gelatin and
CMC and the water content of membrane was 97.7~76.6%. The tensile strength of membrane was
544~617kg/cm’ in dry state and only the membrane which was composed of gelatin and CMC with
the mixing ratio of 2 : 1 exhibited mechanical strength in wet state, which was improved by crosslin-
king the membrane with glutaraldehyde in the range of 1.0~ 13, 0(mol/lg GC-21)X 10°. The cros-sli-
nked membrane showed tensile strength 24.5~ 34.7kg/cm?, elongation rate 121~16%, water content
69.0~51.8% and density 1.3760~ 1.3586g/cm® in wet state. The permeability values of urea, creati-
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nine, dextrose, and sucrose were 1.21~0.87, 0.76~0.53, 0.20X 0.14 and 0.08~ 0.05X 10*°cm?/min, res-

pectively.
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Fig. 1. Preparation of polyelectrolyte complex mem-
brane from gelatin and carboxymethyl cellulose.
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Fig. 2. Apparatus for solute permeability measure-
ment : (1) glass cell, (2) mechanical stirrer, (3) sili-

cone rubber ring, (4) membrane, (5) water bath.
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Fig. 3. Complex phase separation influenced by effect

of pH and mixing ratio (R).
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Fig. 4. Infrared spectra of gelatin, CMC and complex
membrane ; (a) gelatin, (b) CMC, (¢) complex mem-

brane.

Table 1. Properties of Complex Membranes

Mixing Tensile Strength  Water

Membrane  Ratio (kg/cm?) Content
*Gl*C Dry Wet (%)
GC—11 1 1 617 - 90.0
GC—-12 1 2 544 - 97.7
GC-21 2 1 575 3 76.6

*G : Gelatin, **C : Carboxymethyl Cellulose

Polymer(Korea) Vol. 14, No. 4, August 1990



7Hi1 8H(Gelatin-CMC) 22 Aald BATe) 429 8AEHEA

i
-

2
N
ok

r ooy

l r;ilo _]F_T_

>
©

ol
e 1R
=2
X
rir
o9
.
e
2

H
A X-L A o T
e

oM.
d ¢

.
0 i

2o,
2
~
=
=)
ol
H1

il
Jo
)
ol
o
404
iul

)
N
X
ol
ot

X,
o
fu

lo

ne
T

o
2
o

.

Hog Had B} 2t

& ehhich
A2 Table 29 veERHS]

FalA NS I
(s )

%

5
m o

s

o
%)

i

il
A

N
>

)
o

d

=
1o
I

e
~N
-
[

~
=

ot

g
o 2
B =
£ 3

=
o
Ny
o)

i 100] 4
7ha A Fe] F7tel] ulet
< 7h A o] FhEe wle)

0’mole] 4 29l thAl F7katgich. of
7}il A o] eko] 7,0X 10°molo)dhof| A #) Z ¥ ute]

FAstE oY 10.0X10°mol o]l A= A
7biesto] o) vl w|A§F cracke] A
7] molct, FhaAlere] F7tol ulaste] Wwi
bashch

=9 $4L 7}

2
=
ol

R

oo >
X 4y mp
o rlo

._.
e
=

o

13 100

»D
,L.)\ —
5 D\l\ _
[&]
Tl | 1 A
S ;\' ®
X \ T =
~ c
> r [
© [$]
gs— H\A 4 8
; 2
9 B -
3
st
w -

i O\Oﬁ\o ]

o

0 1 (l)—ﬁ——-—‘p Io
0 1 4 7 10

Amount of crosslinking agent

(mol /lg GC—21)x 105
Fig. 5. Effect of amount of crosslinking agent on
solute permeabilities and water content of CGC
membrane : solute : (]} urea, (&) creatinine, ()
dextrose, ({3) sucrose, (@) water content.

Table 2. Properties of GC-21 Membranes after Crosslinking with Glutaraldehyde

Amount of Tensile Strength  Elongation Water
Membrane Crosslinking Agent (wet) (wet) Content Density
(mol/lg GC—21)x 10° (kg/cm?®) (%) (%)
CGC—-211 1.0 M7 121 69.0 1.3760
CGC-214 40 31.0 90 64.7 1.3651
CGC—217 7.0 324 28 518 1.3586
CGC-—-2110 10.0 27.2 20 66.7 -
CGC-2113 13.0 24.5 16 60.9 -

Table 3. Permeation Characteristics of Solute on Membranes

Permeability (X 10%cm?/min)

Membrane Water Content(%) Urea Creatinine Dextrose Sucrose
(MW60) (MW 113) (MW 180) (MW 342)
CGC—-211 69.0 1.21 0.76 0.20 0.08
CGC-214 64.7 1.03 0.65 0.17 0.07
CGC—-217 51.8 0.87 0.53 0.14 0.05
Cuprophane - 0.48 - 0.32 0.20
PT—150
EaolM A147 245 1990 8Y 375
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(a)
Fig. 6. Scanning electron microscope of membranes : All show the cross sections ; (a) GC—21(X 100), (b)
CGC—211(X800), (c) CGC—2113(X 1,000).
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