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Abstract: The permeation characteristics of CO,, 0. and N, through polyester
membranes made from solvent-crystallized/PET and the blends of PET with amorphous
poly (diethyleneglycol)terephthalate [P(DEG)] were studied undsr different psrmea-
tion conditions. Membranes were prepd. by dissolving polymers in a mixed-solvent
tetrachlorethane (TCE)-phenol (40:60 wt %) and casting them on the glass plate.
The crystallization of undrawn amorphous polyester membranes was carried out by

treating withTelectron-donating benzene solvent and electron-accepting benzy! alcohol
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solvent at —10°C~50°C for 4hours. The changes of conformation following crystalliz-

ation were studied by density and infrared-spectroscopy. From the data of permeab-

ility measurements, it was found that the permeability coefficients of gases were

increased with the increase in the content of P(DEG)T in the blends and in order
CO,>0,>N, but decreased with the increase in the degree of crystallinity. The

diffusion coefficients were increased in order O,>N,>CO, and then, the cffect of

crystallinity to permeation was illustrated by using conception of r, .
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Table |. Preparing condition and physical

properties of polyester membranes,

Vol.
Fraction
Amor-

%er’;‘;flﬁﬁfﬁie 0. 0015]1. 3485| 12. 1710. 0907}(1;.(:;93
4hr  '0.0015(1. 3585 21.030.17930.8027
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~10°C
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e e
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Crys.
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Table . Physical Properties of PET/P(DEG)T
blended polyester membranes.

Thickness |[Density

Sample (cm) | (g/cm®)
PET/P(DEG)T(l0wt%) |  0.0015  1.3935
PET/P(DEG)T(20wt%) &  0.0015  1.3832
PET/P(DEG)T (30wt %) 0.0015  1.3832
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Figure. 1. Infrared spzctra of PET membranes
A: untreated PET
B: bznzyl alcohol-treated PET at 50°C
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Table [[. Activation energies(Ep, Ep) and heats
of solution(4H) for polyester

membranes,
Es(kcal | Ep(kcall4H (kcal
Sample [ Gas /mol)] /mob)|  /mol)
[ |
Poly ethylene | CO: 1.3200 2949 —1.629
Terephthal 0. 0.462  0.455, 0.007
erepithalate | 0.742 1.337] ~0.59
Co, 1576 0.909 0.667
51 ocC 0, 0.594] 0.805 —0.211
o o N, 1.578) 0.757 0.821
g 3
5 8 CO, 0.765 0.453  0.312
& & | 50°C | O, 0.556 0.346] 0.210
N, 2,063 0.391] 1.672
o, | zu4 o 981l 1.163
& 0°C O, | 0.476) 0.747| —0.271
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= 3
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E &S| s0°C| O 0.551  0.613 -0.062
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Table V. Activation energies (Ep, Ep) and heats
of solution for PET/P(DEG)T blended
polyester at 10atm.

Blend \
Sample |Ratio Gas E"(kc?)l ED(kcal (k al/
(wt%) ol) mol)
0 co, 0. 902; 2.2950 —1.393
twesy| O L7238 1297 0.426
e N, 0.843  1.758 —0.915
o
= co, 1.513]  2.715 —1.202
I 20(m %y O 2.815| 1.678 1.137
g N, 5.086| 2.087] 2.999
= co, | 2,499 3.044 —0.545
3°(m%) 0, 2.163] 1.858  0.305
N, 6.146, 2.349] 3.797
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E#) : poly-r-methyl-L-glutamat(PMLG) 9] FoktE, KEHEES Skt € M3
S BT #MED By REdA HTAES ahelixTzE EHez 98¢ IRz
FERINE . B BRER Bk BEY LA Bhel 713 a8 EHEYez 3
7Hetd o WHENZN FHRRE K,& Arrhenius plotdle] = 7] &7 238 Ei koA
9.16kcal/moleg Agloh, BHEHLAE BRAA HTE 20,000 Ll E HFHEE A9 H@A
E5E ESioh EHAES WEEES BEHEEREST 50~60°C WA S, =3
PMLGe| Mm@ ats obgs #Hatstach

Abstract: Water permeation, solute separation and blood compatibility of poly-y-
methyl-L-glutamate (PMLG) m=mbranes were investigated. IR spctra study indicates
that molecular chains in the prepared membrane exist in the a-helical conformation.
Permeation experiments showed that water flux increased linealy with increasing both
applied temperature and pressure. Activation energy calculated from the slope of
Arrhenius plot of hydraulic pzrmeability K, of the membrane was found to be 9.16
kcal/mole. The result of solute separation through PMLG membrane indicates that
solute having molecular weight of more than 20,000 did not permeate. The PMLG
membrane showed a good performance when the casting temperature and annealing
temperature was in the range of 50° and 60°C. Blood compatibility of the polymer
has also been discussed.

* o] sl 1980FE MEHE FEdFzAvd st HRIAL
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Figure 1. Infrared Spectrum of PMLG Membrane.
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Figure 2. Water flux vs. applied pressure at diff-
erent temperature through PMLG mem-
brane. Thickness 15pm.
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Figure 3. Temperature dependence cf hydraulic
' permeabiliy K, of water through PMLG
membrane.
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Figure 4. Relationship between 1/In[f,.(H,T,)/fom
(H,T)] and 1/(T,25) for water permea-
tion through PMLG membrane.

Table [. Separation of water soluble solutes
' through poly-y-methyl-L-glutamate mem-
brane.
% H" 4 F B Rjection(%)
Urea 60. 06 4
PEG 600 600 10.1
PEG 1,540 1,540 54,2
PEG 4,000 4,000 60. 4
PEG 6,000 6, 000 68
Lysozyme 14,400£100 75
PEG 20,000 20, 000 80. 4
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Figure 5. Effect of solvent evaporation temper-
ature on membrane characteristics. Con~
ditions of measurement; 37°C, 15um, 5%.
PEG 1,540, 2atm.
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Figure 6. Effect of annealing temperature on
membrane characteristics. Condition of
measuring membrane performance: 37°C,
5% PEG 1,540, 2atm.
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TFigure 7. Effect of membrane thickness on mem-
brane characteristics. Conditions of me-
asuring membrane performance: 37°C,
5% PEG 1,540, 2atm.
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