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ABSTRACT

Permeabilities and fluxes of many organic solutions were tested under continuous reverse
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osmosis system at pressure of 100 atm using cellulose acetate membranes shrunk at 60°C(CA-
1), 90°C(CA-1) and PVA membrane crosslinked with formalin.
CA-1, CA-1 and PVC membranes were characterized by rejections of 16%, 96% and 149%

and water fluxes of 1,700/, 210/ and 290//m?2-day respectively against 1%

NaCl testing solution.

Alcohols showed lower rejection than other solutes due to the similarity of their chemical prop-

erties to water (CA-1, 4%; CA-1, 12%; PVC, 0%).

In the order of methanol, ethanol and

i-propanol, gradual rise in rejection and decrease in flux with molecular weight were observed.
Various sugars and amino acids were rejected similarly to NaCl even though slight differences
in rejections and fluxes were considered to be attributed to the interaction of solute molecules
with membranes and solvent. Among all, surfactant Tween-80 showed peculiar behavior that

even in CA-] rejections were 96% and fluxes were 540//m2day.

in this case CA- [ membrane

behaved like CA-T perhaps due to the formation of dynamic membrane on the surface. The
rejections and fluxes by PVA membrane were lower than those by cellulose acetate membranes.
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Table 1. Fixed Conditions of Cellulose Aceetate
(C.A.) Membrane Processing

Membrane C.A.(E398) : 25
Solution (wt. %) Acetone 155
Composition Formamide : 20
Casting Speed (cm/sec) 1

Film Thickness (mm) 0.127
Evaporation Period (sec) 15
Gelation

(Precipitation) (o) 0
Temperature

Gelation Time (min) 5
Shrinking

(Anealing) (min) 5

Time

Membrane (mm) 0. 045
Thickness

Bl —A B2 o= odHo]E g

* Examples of Membrane Numbering *
CAIC -90-1
‘! T '_Serial Number.

__Shrinking Temperature (tu).

Membrane Solution Temperature(ts,1).
(=Casting Atmoshere Temp. (tata).)
: Membrane Material
PVA 1
___Serial Number.

Fig. 1. Film Casting Device(1 : Motor, 2 : Rail,
3 : Film Applicator, 4 : Applicator Fixer,
5 : Membrane Solution, 6 : Glass Plate,
7 : Rubber Plate, 8 : Shaft and Worm)

acetate 88 Wako chemical & PVA(#1500)%
A A g Al zskgEd 2 A2 v 2
2.4 cellulose acetate =}+2] 73 $- Table 1 3} 7

& 240 JEF n¥AFAE A2T F el

Table 2. Conditions of PVA Membrane Processing

Membrane PVA (Wako #1500)
Solution (wt. %) Water

Composition

Casting (cm/sec) 1
Speed

Film (mm) 0.508
Thickness

Membrane

Solution ) 10
Temp.

Casting

Atmosphere “Cy 10
Temp.

Evaporation (min) 10
Period

Precipitation Na,S0s : 10H,0 : 150g
Bath ZnCl; : 2g, H.0:1.00
Composition (NH4) 2SOy : Saturated
Precipitation (hr) 1
Period

Crosslinking Formaldehyde 30% : 10Ccc
Bath H:S0; : 20cc, Na S0s : 100g
Composition H0:1.01

Crosslinking (hr) 72
Period

Membrane (mm) 0. 160
Thickness
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Fig. 2. Membrane Testing Apparatus(l : Feed
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uge, 6 : Pressure Damper, 7 : Test Cells,
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Fig. 3. Details of Test Cell(1 : Upper Cell, 2:
Lower Cell, 3: High Pressure O-ring, 4
Membrane, 5 : Filter Paper, Paper, 6 :
Porous st. st. Plate)
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Table 3. Rejection and Flux For Various Organic Solutions

Group Solution pH (ﬁtrr:n) %{?ﬂte' (1/(5E ?(é— 1C(‘;§ ?(ﬁ iVA ?ZV A
60-1 60-2 90-1 90-2

NaCl 1% NaCl 6.21  4.52 Nov. 11 % Reject. 17.0 15.4 96.0 96.0 13.8 13.6
Solution Flux(l/day-m?) 1504 1932 218 304 280 306
Methanol 6.51 18.58 Nov. 11 9% Reject. 4.2 4.1 13.6 10.4 0 0
25g/1 Flux(1/day-m?) 2035 2120 293 263 796 1719
Alcohol Ethanol 6.16 12.92 Nov. 12 % Reject. 6.8 4.8 29.6 21.6 7.2 #.0
25g/1 Flux(l/day-m?) 1859 1711 194 297 260 766
i-propanol 6.65 9.91 Nov. 12 % Reject. 10.0 11.6 46.0 44.4 25.5 13.6
25¢g/1 Flux(1/day/m?) 1769 1623 180 263 185 370
Alanine 6.23 0.27 Nov. 13 % Rejcct. 8.0 17.0 97.0 99.0 1.0 3.0
1g/1 Flux(l/day-m?) 1942 1639 231 340 2507 2291
Amino acid Arginine 10. 26 0.11 Nov. 13 % Reject. 1.0 13.0 98.0 99.0 4.0 4.0
g/l Flux(l/day.m?) 1743 1532 219 318 1130 1110
Lysine 2.83  0.11 Nov. 14 % Reject. 2.0 19.7 98.8 99.3 14.8 10.5
lg/1 Flux(1/day.m?) 1615 1745 221 317 495 639
Sucrose 6.00 1.71 Nov. 22 % Reject. 14.8 16.8 99.2 99.5 17.6 8.8
25g/1 Flux(l/day-m?) 1329 1610 204 302 597 899
Disaccha- Lactose 6.17 1.71 Nov. 23 % Reject, 21.2 27.2 99.3 99.4 13.2 3.6
rides 25¢/1 Flux(5/day-m?) 1191 1483 212 284 501 950
Maltose 6.42 1.71 Nov. 23 % Rejcct. 2.8 20.0 99.2 99.3 20.8 18.0
25g/1 Flux(l/day-m?) 976 1233 207 292 369 488
(rpeetoct 12.510.67 99.4 99.5 6.4 6.4

- - (274 M
Monosaccha- Bructose o 10 661 Nov. 24 3 Reject. 21.6 18.0 99.9 99.9 15.1 15.1
25g/1 Flux(l/day-m?) 1021 1239 191 264 463 589
Urea Urea 1g/1 6.59 0.40 Nov. 25 % Reject. 0 0 91.0 89.5 0 0
Flux(1/day-m?) 1454 1525 212 298 594 788
Surfactant Tween-80 1g/1 5.93 Nov. 26 % Reject. 97.1 95.5 99.7 99.8 28.5 15.0
Flux(l/day-m?) 446 631 211 302 480 910
NaCl 19% NaCl 6.20 4.52 Nov. 27 % Reject. 24.2 22.4 96.7 96.9 10.0 7.7
Solution Flux(1/day-m?) 976 1127 183 257 1082 1294
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Alzko] Aol 22 BEAExs} AXA =k Table 4. Solution Specifications marked in Fig.7
and 8.
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Fig. 7. Flux Variation of CA10-60-1. (O : Pure Water Flux, @ : Solution Flux.); Refer to Table 5.
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Fig. 8. Flux Variation of CA10-90-1. (O : Pure Water Flux, @ : Solution Flux.); Refer to Table 5.
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Table 5. Effect of Membrane Solution Temperature on its Performance

Solution CA25-60-1 CA25-60-2 CA10-60-1 CAl10-60-2
Pure Water Flux(1/day-m?) 1708 1719 2384 2441
% Rejection 38.7 33.0 17.0 15.4
1% NaCl Flux(1/day/m?) 1230 1260 1504 1932
Fructose, Glucose % Rejection(Fructose) 40.1 34.2 12.5 10.7
each 25¢/1 % Rejection(Glucose) 49.8 36.6 21.6 18.0
Flux(1/day-m?) 1056 1090 1021 1239
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