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Properties and Permeation Characteristics of Polymer
Membranes
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meability datag e} WHr}.
PMGL (copoly (7-methyl-L-glutamate-L-leu-

cine) ) utoll 4 Kwi= y-methyl-L-glutamate2] 3+

gFo] w2 PMGL-9-10] 2.5x10 "“mole/cm- sec-

atmeldl] d]dte] leucinedrgFo| 2t PMGL-1-9
ol 45 14 A5 22 018 X107 0| e} o] A2
7-methyl-L-glutamate?] 22 7|9} =) E| = Fol] 4
o] TZoll A =HOE by Fleh 84 Shof| 1]
AR o143k 32 YAT AoE meiFm gek
3}3d blockcopoly PBGL (blockcopoly(y-benzyl-
el 7h2
gl= 7-benzyl-L-glutamate?| 3

L-glutamate-L-leucine)) 2ol 4 &
B E Zn

%ol e

o] Kwr} Zx 4315, HT =t}

Table 1. Permeability Data for Homopolypeptides

Hydraulic permea- Activation
Degree of
Polypeptides bility; Kw. . energy, E
hydration, H
(mole/cm: sec-atm) X 10" (Kcal/mole)
Poly-L-leucine 2.8 0.072 6.64
ly- \-L-
Paly-y-benzy 37 0.3 6.2
gluemate
ly- y-methyl- L-
Po-pmedy 19 0.062 916

glutamate

Table 2. Permeability Data of Block and Random
Coplypeptides Membranes

Hydraulic- permes- Degroe of Activation
Sample ro. bility, Kw. . energy,E
moefarsecamx10° " Kl
Random copolymer
PMGL-9-1 2.5 0.011 2.5
-1-1 2.0 0.034 13.65
-1-3 0.4 0.014 9.53
-1-9 0.18 0.014 9.4
Block copolymer
PBGL-6-4 22.2 0.15% 8.398
-1-1 14.8 0. 1264 9,96
-1-9 2.4 0.0838 9. 326
Homopolymer
PBG 6.3 0.023 6.2
PMG 52 0.062 9.16
PL 49 0.072 6. 64
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cuprophanee] 240kg/m’
%, random PMGL2 o)A xc} oFzk 22 160
~80Kg/m?¢] k& FepAT 2ok 5
-L-glutamate?] ko] golA 2 AAMLE
= xlo}z] 63_/“-0 Ve el

dolgwE EeAust e WwAsk Aok ¥
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o7 ZA3 A FuAEa)
#74) = Table 33} zc}. Bayer™s2 olA %
2o] 20~30 dyne/em ¢l 91-&= a4
Ircla ﬂ#
Bayer®] 3 & 94§ B F L 9let ran-

dom PBGL3} block PBGLoY) 4] leucine &F2ko|
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ZhE5 "ol 3 mAz(CT) o] S7tebe A3
2 ¥ F2 g2t random PMGLAlA & %3
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2e PMGL-1-10] @ei g3417ke] 1% A5ek,
Okano85-2 ol Ag Aol domaing #I Y&

Table 3. Surface Tension and Clotting Time of
Copolypeptides

Surface ten-  Clotting time CT-3* **
Sample no. sion (dyne/cm) (min) (min)
Random polymer
PBGL-9-1 37.0 15.5 24.5*
-1-1 29.0 22.5 31.0*
-1-3 32.0 29.5 27.2%
-1-9 28.1 36.0 28.2*
PMGL-9-1 25.5 18.5
-3-1 29.1 28.0
-1-1 28.1 29.5
-1-3 26.3 25.5
-1-9 18.9 21.5
Block polymer
PBGL-9-1 23.5 24.0 39.0%*
-7-3 24.0 26.0 42.0%*
-1-1 21.5 30.1 50.5**
-4-6 28.2 30.0 41.0**
%, % % : Dipping the copolypeptides in 0.1% albumin solution

for Shrs(%) and 6hrs(% %)
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FA 71l AZE T4 (Jw),
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Table 4. Permeability Data for Polypeptides

A3 (%) 5% 2w Tabled g} 2c},

Sample

Poly-L-leucine PBGL d-PBGL

water flux

1.5x10°° 2.2x107* 2,5x10°°

W.
(mole/cm® * sec)

Kw (mole/cm*sec*atm) 2.8x107" 7.5x107" 2.4x107"

7% (dyne/cm) ~ 27 AU

Table 5. Physical Properties and Activation Ener-
gies for Permeation and Diffusion of

Polyurethane Membranes

, EPED
Sample glre) oY Tensim (Keal/ (Kea/ oH
(g/cc)  (Keg/on')
mole]  mole)
PU1 04 LZ6 82 CO, B X9 9%
N, N8 RR - 46
0, HKB BX - 2B
PUZ 0% L# 708 Co, 206 B4 137
N, 1416 3§ -17.71
0, oI N4 -BY

562

T5b 3 Fabolix 3 F4 A& Tables o} e},
T3 @ Y3t == CO,>N,>0, 502 7
£3ke] ol AL AALARAY 2ol YA
A5E ez oo Fel e Retel Ak g
B20) gt tot Frhabol wheh F3bAl4, BapA
F%o] F73te F2 F3kE non-viscous flow
delg vehin ek,
=z

o] el skel &4 9] A3y Ak AR
3ty —COOH2} —CH,CH,CH,CH,7|& X4ls}
A o}-%-2] acrylonitrile, acrylamindoxime, pro-
pylenesulfideE graftA] # o]&2lre] 7] 534
& AEsgch

PU-N-1,2,3& %877 15,30 2 45% #3t
2, PU-N-4,5+= #7 st284]7]7 17.5 ¥
35.5% %] 3kE 0|t} 30C o]itdl| A+
ment2] &FFo|B g of ghE-7] %] 4
b %48 Fohe a3 g7iel
E7b Frbgol whe} olRbg 571
A, 45% o]Aal PU-N-3¢l4 = 5

USl ShabAl el A,

40~45T olslo| A+ PUs tb& graft PU »
o} #abAlzhe]l 2ok, ey 40~45T o] Akl
A graft PU7} side chaing] 3
A "l o] Axbe DSCe Tgme ol x|}

soft seg-
A 5
e A3k
_]A}_ l—‘: 7+

=4

0T 2ol 4

4
(o) =,
EoR %

N

=

Ethanol vapor

-
<
o

L B B B A

A
AN

\ N\

A\

X oL

e . !

L P

8§ r e (PU

a [ X . PU-N-1
I A PU-N-2
r O : PU-N-3
- O : PU-N-4
L ® : PUN-5

20 30 40 50

Temperature (C)

Fig. 1. Diffusion coefficients of ethanol vapor throu-
gh PU and N-substituted PU membranes as

a function of temperature.

Polymer(Korea) Vol. 10, No. 6, October 1986



10°

o107 /
X /
o e PV '/
H O PU-g-AN .

- A PUg-AO

8

0 o}

e /
‘/ -
— .z
4.

.. ///‘ :
i A ' - -
20 30 40 50 60

Temperature (C)

Fig. 2. Diffusion coefficients of ethanol vapor throu-
gh PU, PU-g-AN and PU-g-AO membranes

as a function of temperature.
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Fig.3. Diffusion coefficients of ethanol vapor through
PU and N-substituted PU membranes as a
function of the polar component of surface

tension at 680 mmHg.
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