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Abstract: NCO-terminated prepolymers were synthesized by reacting carbonate-type polyol(PTMCG)(My = 1,000 and
2,000) with MDI and N-methyldiethanolamine, as a chain extender. Carbonate-type polyurethane containg zwitterionic
group was prepared by reacting the prepolymer with 1,3-propane sultone. From the IR and NMR spectra of model reac-
tions, it was known that the ionization occured under the same condition. The structure of zwitterionic carbonate-type
polyurethane(ZPU) therefore could be confirmed from the model reactions. Glass transition temperature(Tg) ranged be-
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tween —15~-30°C from the thermal data. Tg was between ~15~-187C for a series of ZPU10 samples and between —25
~-26°C for a series of ZPU20 polymers. Tensile strength increased with mole ratio of ionic content. On the contrary,
elongation was rather dropped with mole ratio of ionic content. ZPU10-30 having better tensile strength and less elonga-

tion was selected as a membrane for the concentration of ethanol aqueous solution through pervaporation. To obtain the

better selectivity, it was crosslinked with HMDL In the swelling test, it showed the higher swelling degree at around

50wt% ethanol concentration due to the plastization effect of ethanol. To optimize the separation capacity, two operating

factors—feed concentration and temperature-were considered. The overall separation capacity was as follows : separation

factor, 2~83.2 ; the flux, 25.4~58.5g/m’hr.
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Table 1. The Sample Specification and the Reaction
Compositions of Zwitterionic Carbonate
Type Polyurethane

MDI  PTMCG MDEA PS

Aol =dad wehg-g Hrlslo] wheg F84A]Y)

7) #1ste] AA) OHINCOS| Eul&& 1:1.052 34 sample? (mol) ~ (mol)  (mol)  (mol)
& 275} 4 PTMCG:MDEAS] E1]-¢-< 1:1.50) PUE15 1 s s 0
A 102, 1:3, 1:4 9 1:5747) wisiA7)d A ub-gA) 7 ZPU£-20 1 2.0 1.0 15
th 9714 AH OHY E4= PTMCG 249} At ZPU #-30 1 3.0 2.0 2.5

579 Folr}. oo thdt WL Table 1 ZPU#-40 1 4.0 3.0 3.5
ol Yehfgich weBel 93 NCOg}i iz%s}o:] a ZPU #-50 1 5.0 40 45

CH3
[
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CH,
l 1
@NHCOO—CHZCH-_,N{JHZCHZ%)OCHN@ + CH,CH,CH,050,
PI-NMDA PS
CH,
|
@ NHCOO-CH,CH,-N*-CH,CH,-OOCHN @
l
CH,
!
CHZ
!
CHZ
|
S0;

Zwitterionomer

Scheme 1. Reaction scheme for synthesis of zwitterionomer through model reaction.
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a) # is My of polyol. If # is 10, My of polyol is 1,000.
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Zwitterionic carbonate-type polyurethane

Scheme 2. Reaction scheme for synthesis of zwitterionic carbonate-type

polyurethane resin.(R : -(CH,),, R
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Table 2. Mechanical Properties of Zwitterionic Car-
bonate Type Polyurethane

Sample Tensile strength Elongation

[kg/mm2] [%]

ZPU10-15 0.47 630
ZPU10-20 1.52 360
ZPU 10-30 3.15 170
ZPU10-40 2.92 130
ZPU 10-50 1.43 90
ZPU 20-15 0.69 610
ZPU 20-20 1.24 500
ZPU 20-30 1.85 270
ZPU 20-40 2.20 160
ZPU 20-50 1.02 120
X-ZPU10-30 4.02 95

2433}, A1 3d A 4 F, 1992
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