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Fig. 1. Water flux of PU-200, PU-400, and PU-
600 as a function of pressure at 20°C.
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Table 2. Properties of Alcohols
oo | Ve TGl s
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H,0 | 18.0] 0.49| — — —
C,H,OH | 46.1|—0.1 143 | 257 | —0.07
n-C,H,0H | 60,1 |—0.115 141 | 390 | —0.36
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n-CHOH | 74.1|-0.13| 145 | 526 | —0.39
i-CH,OH | 74.1 |—0.2 | 140 | 509 | —0.93
S-CH,OH | 74.1,—0.21| 137 | 48 | —1.13
t-C.H,0H ] 74.1[—0.3 | 123 | 459 |—1.54
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Zo0iH A 7A Al23% 19833 4¢

24 °‘i%9} 0*7} wmed =zl BE

HELES>Ss—RELE>i—2 8
n—N-FEg>n—L 2R >
ZFEEE ¢ o U

Fig. 7¢ <389 BikEs HESHE]Y
A 200psi. 20°Cell 4] HIES: FERe] o

Fig. 63} 7014 ¢3¢ o* @ AV, cm™ige]
Aol de 222 HEES TaAEE ¢
% gleh,

Taft number: 43¢
= mE e Taftl]
= ol =

log(.%.) g L GEE, et 6)

A NA & ke FEFEHAl S e
<o]e g*= Taft number, £ 7HERTF, »o*
gl g* wje Aol vk, Rell A ¥k AXA HAd
proton-donating powers} #A XA 5o KEHEE
Behel AR FRMA &L F4sA S

B AV, omie <3 8-f] —~OHAE 7€
o2 do JiEs Ao —OHEY KEHEW
REHNE Jebi = gteld o*gl AV, cm™is}
o WAl 25 2 BEERE Jeb =
zteler, & o*s} Fokstd AV, emTE FrbER

]

Aasel e et

g bt el A9

Y

o aebd ¢aL AEFEAENE AXA =
o,
100 o

— - _%—\\x

0 T

i = \3\\\

c N

o - N

“;;; o RN o
[ B a RV

g sol- N
5 s :PU-600 \"*\\

- - X : PU-400 \lx,‘

R o:Py-200 :

5 -

[¥e)

~ 141
: A R O N |
123 135‘37 140 143 145
4% (ol
Fig, 7. Solute separation of PU-200, PU-400,

and PU-600 as a function of the acidity
at 200psi, 20°C.

107



SERK - FEH - 2EA

o b
- a: PJ=-800 +
3
= F x - PU - 400 T
2L o.pL -2 s
B8 N 1
&k r e ?
o > x
; {
B
E]
B
(V]
. . i
87 383 B IEACTINS SS L ¥ils]
¥
Zsik0)

Fig. 8. Solute separation of PU-200, PU-400,
) and PU-600 as a function of non-polar

parameter.
ITI

ZElfalrke S elE(—-H—-C—0—) |

i

0o
AN EZE(C—0—C)E 7 g fps =
Al "ok o] fEiEHEY ¢2e9 MK —OH
Z)Akeldl F2ATE HFAsd §do] Y =

Hell £ 35)A] E vt

k4 @R 2 o* 7 AV, cm s} AR A 5
= &4 FEREe] FUkE gEEEe Zas
Aolel Y2l

D544 THOE B9 s THEE 008
S EHE Hoz 2L BARE Tt v
FHEE drhizh o g g Bl U
a5 1 Qg Faol oa 2HL

Fig. 82 PU—200, 400, 600f-5- FIA kel 200
psi, 20°Ce 4 MET T2g S.(HO)S #
BHgEse 348 vebd Aol ek

T2 HFEe) Aol weh ST(H,0)z)
FohE 294 o] BHY SEEE 3

Hsleh, 0 2o xR a3 e Fsel:

of

=T
2 TFZ2 Wzl wlel t—>sec—>iso—>n—s
L2 g3 HEeae] A= ot}

Fig. 9~ d2 Lo TEHEE vehE= B
BT Esl f(5)9e @A S veld Aol o
ES 432 T249 #HES @ikl o)X

T aue Jrhie 2l & FRIURE
SR A e Taft ()49 o] )
A A glel Egt Zasw o*5 s ol
G239 KEHEATRED] i)

108

Solute separation{%)

Fig. 9. Solute separation of PU-200, PU-400,
' and PU-600 as a function of steric para-
meter at 200pis and 20°C.

wel4 Fig, 9414 <z E7 a3
vl FESHEL deg<n—zege<n—i
B8 Liso—Z 22 <iso—FELE <sed—HELL

<t—3EE $o= FAbs g

4 & &

ol 4 WERAMFEEYH Fel-uerEes B
T Eliv FHEAET I BREEA ST
=g} Water flux. J, (mo'/cm2.sec) ol &:BRE
K,(mol/cm.sec-atm)= =715 ¢ o= PEGY 4%
T AR =gl J, @ K= FoksH gk

B KEMSZEERY PEHOBEL ¢28
A0t AV, em g Bt AG) sk i—¥ikg
>sec—ElL Jiso—3 L&
FHE>A—2 2R Ete

+e] S eHE S %—’{ ¢2E BFfd

s 4ol &:%;

References

1. R.E. Kesting and J. Ebering, J. Appl. Polym.
Sci., 10, 961 (1966).

2. T. Helfgott and E.]J. Genetelli, ACS Division
of Water and Waste Qhemis_’cry, Chicago

Polymer(Korea) Vol. 7, No. 2, April 1983



e tel vt B ERREC 23 HR

Meeting 1970, 7, 96 (1983)
3. S. Sourirajan, J. Appl. Polym. Sci., 15, 12, D.J,. Lyman, J. Polym. Sci., 45, 49 (1960).
2905 (1971). 13, K.Y. Kim and K.H. Lee, Polymer (Korea),
4. S. Sourirajan, ibid 16, 1663 (1972), 5, 362 (1981).
5. S. Sourirajan, ibid 17, 1043 (1973). 14, BIGHD, B9 Ti#d, 34 785 (1977).
6. S. Sourirajan, i&d 17, 3661 (1973). 15. K.S. Spiegler, Trans. Faraday. Sci., 54,
7. S. Sourirajan, ibid 17, 3683 (1973). 1508 (1958).
8. S. Sourirajan, ibid 18, 2829 (1974). 16, R.A. Horne, “Water and Aqueous Sclutions,
9. S. Sourirajan, ibid 18, 3671 (1974). Wiely, New York, 1972
10. A.N. North and J.C. Reid, European Polym. 17, R.W. Taft, “Steric Effect in Organic Che-
J., 5, 565 (1989), mistry,” M.S. Newman, e¢d., Wicly, New
11, K.Y. Kim and K.H. Lee, Polymer (Korea), York, 1956, pp. 556—675

Permeation Characteristics of Polyurethane Membrenes
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Abstract ; The permeation experiments of polyetherurethane membranes were studied by using 7
different alcohols in aqueous solution. The results indicated that water flux, [, (mol/cm?®.sec) and
hydrailic permeability coefficient, K, (mol/cm-sec-atm) were increased with temperature, pressure and
molecular weight of polyethylene glycol. Separation of solute alcohol were decreased with increasing the
Taft number, o%, acidity, AV,cm!, and steric parameter, E, of alcohol, in the order, —butanul> sec
—butanol> iso—butanol>> iso—propanol> n-—butanol>> n—propanol> ethanol. It was also shown that
the relative hydrogen-bonding ability of the solute affected the preferential sorption of solute at the
membrane surface. The effect of non-polar parameter, ¥ (H,0) on alcohol separations increased with
increasing molecular weight of alcohol and decreased in the order t—> sec—> iso—> n—, when the
molecular weight was same.
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