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Abstract— As an ultrafiltration membrane material, novel aromatic copoly(amide-ester) (ACAE) was synthesized
by low temperature solution polycondensation. This copolymer was characterized by IR, EA, X-ray, TGA thermo-
grams. Membranes were cast from polymer solution consisting of ACAE, one of solvents from the group of N,N-dimeth-
ylacetamidd(DMAc), N-methyl-2-pyrrolidone(NMP) containing lithium chloride. The permeation characteristics were
investigated with regard to the effect of membrane preparation variables such as evaporation process, the composition
of mixed solvents used as gelation medium and of permeation conditions such as feed concentration, operating pres-
sure, molecular weight of the feed solution. As the performance test, pure water flux, solute rejection, molecular weight
cut off of membranes from different preparation condition were also investigated with the aid of scanning electron mi-

croscope.
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Scheme 1. Synthesis of aromatic copoly(amide-
ester),
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Fig. 1. Apparatus used for turbidity measure-
ment.

Aol A & dz)Esct, 4429f deviation o] &2k &
474 e R old 42F4e 943 i A
o2 Azt Fejele AeA ~#E:le Fig, 2
vebdel, 3,400cmtell4] olw|e=r]e] N-H &3
2, 1,720cm ol olaElEr)e 7lENd C=0 &
433, 1,600—1,650cm el A oln|=rle] Ftawyd
C=0 927t vl
dFek FA4AINE Fig 3o debdch, Feele
500C7HA = £8% 2 et 500C o} F ARas]r] 4
zrslol 800ColME 30% olAte] zH-Eol dol =

Table 1. Elementary analysis of aromatic copoly
(amide-ester)

C(%) H(%) N(%)

cal’d found cal’'d found cal’'d found

7045 7041 4.02 4.13 9.02 8.97
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Fig. 2. LR. spectrum of aromatic copoly(amide- (26)

ester). Fig. 4. X-ray diffraction intensities of aromatic

copoly(amide-ester).
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Fig. 3. TGA thermogram of aromatic copoly
(amide-ester).
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Table 2. The amount of water absorbed into the dope solution during preevaporation process

Preevaporation time (min)*

Amount of water absorption 0.5 1 2.5 5 10 15 20 25 30
(mg/cm?)

Dope composition (wt%)

PA/DMAC/LICl = 8/87/5 0.035 0.063 0.159 0365 0.728 1.079 1442 1761 2121
PA/NMP/LiCl = 8/87/5 0.106 0.199 0478 0815 1.610 2205 2814 3406 3.926

* operating condition; 27 °C, R.H. 80%
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Fig. 5. Effect of preevaporation time on permea-
tion characteristics.
(0): PA/DMAC/LICl=8/87/5 (wt%), (O): PA/
NMP/LiCl = 8/87/5(wt%), gelation medium:
H,/EtOH = 70/30(vol%), feed: water or PEG
(M.W. 20,000, 2,000 ppm), operating pressure:
3 kg/cm?, room Temp., R.H.: 85%.
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Table 3. Gelation medium amount of turbity in
dope solution

Ethanol:Water GMA®*  Glycerine:Water GMA*
(vol% ratio) (mg/cc) (vol% ratio) (mg/cc)
100:0 193 100:0 107
80:20 167 80:20 97
70:30 159 70:30 94
60:40 143 60:40 90
50:50 133 50:50 87
40:60 120 40:60 80
30:70 102 30:70 76
20:80 90 20:80 73

0:100 63 0:100 63

Dope Composition: PA/DMAC/LiICl = 8/87/5 wt%
* Gelation Medium Amount.

SR z4u)ol] g EF2R<4< W3S Fig, 6
o veblict, 3 2eidlEle] EgSade A8 A
+ AR ol ael F5aRo] sy
o}, ol FE|AlEle] FepFslE oldle] Alwbgolizle
Azt ol Folsled A3 Aelng 713277} 2o}
A7) wgo|ck, o] whe] ZE2AE Fig, Tl vfehy
o}, 8422 microporous & 75 Zhw Y A A
2 2FXsk vixd odH|get(alveolar) F&olw

300
£ q
£ 200FNq o
s
g
9
-3
100~ 0
\D
\
o o-
0 1 | I |
0 0.5 1 1.5 2

Ratio qf EtOH, glycerine to water (vol. ratio)
Fig. 6. Effect of gelation medium composition on
water flux.
PA/DMAC/LICl = 8/87/5 (wt%), (0): EtOH/H,,0,
(0O): glycerine/H,0, operating pressure: 3
kg/cm?2,
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Fig. 7. SEM photomicrographs
medium.

A) surface, 20: 80 B) Cross sectlon 20:80, C) surface 40: 60 D) cross sectlon 40:60

of membranes according to the ratio glycerine to water in gelation

Fig. 8. SEM photomlcrographs of surface of membranes accordmg to the ratlo of ethanol to water in ge-
lation medium.

A) 0:100, B) 30:70, C) 50:50, D) 70:30
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Fig. 9. Effect of operating pressure on permeate
flux and rejection.
PA/DMACc/LiCl = 8/87/5(wt%), gelation me-
dium: (0): HyO/EtOH = 70/30 (vol%), (D): Hy0/
glycerine = 80/20(vol%), feed: PEG (M.W.
20,000, 2,000 ppm).
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Fig.10. Permeate flux plotted against the logari-
thm of solute concenturation.
PA/DMAC/LICI =8/87/5 (wt%); gelation me-
dium, H,O/EtOH=70/30 (vol%); (O), Hy0/
glycerine = 80/20 (vol%): (O); operating pres-
sure, 3 kg/cm?; PEG (M.W. 18,500), Cg: gel con-
centration.
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Fig. 11. Effect of solute molecular weight on per-
meate, flux.
(0): PA/DMAC/LiCl = 8/87/5(wt%), Hy0O/
EtOH = 70/30 {(vol%), (O): PA/NMR/ LiCl =
87/5 (wt%), H,O/EtOH =70/30 (vol%), (a)
PA/DMAC/LICl = 887/5 (wt%), H,O/glycerine =
80/20 (vol%), feed: PEG(2,000 ppm), operat-
ing pressure: 3 kg/cm?.
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Fig. 12. Relationship between solute molecular
weight and rejection (PEG: 2,000 ppm).
PA/DMAC/LICl = 8/87/5(wt%), gelation me-
dium; (O) H,O/EtOH =70/30 (vol%), (&)
H,0/glycerine = 80/20 (vol%), PA/NMP/
LiCl = 8/87/5(wt%), gelation medium; ()
H,O/EtOH = 70/30 (vol%).
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