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R 2t : 1, 6-hexanediol, 1,4-butanediol ¥ neopentyl glycol diethylcarbonates} z}z} % ¢ uhg-2
A}# polycarbonate glycol& ¥438l1, ©]E methylenediphenyldiisocyanate(MDI), 1, 4-butanediol®}
W2 AlA 3% ZYJRUCEY et £XE AT, A2 LG A9 7|AH B,
28 42 2 WAy 52 S3skn, iz ¢ A2MY S4E PESY] st dis
Ao h FHAYPL Y3, AT £z ARV EY S8 94 AF hexamethylene A $
Ag 3% AP0 E(TY7 —30C ¥29 43 78 Yol dojFen, tetrame-
thylenesl $-#l& #3219 Tge —20C 329 g JYeld oy, neopentyld $a® #A+= Tgrh
30~40C B2 zhe veEhRdTh A% A9 &g F/A A mel A H BEAL §4 HAou
Ay A5 244 S99, WAFERSAS 3% BT polyetherd 8@ #ART 15~20%
7t 482 o £ Ut 39 714 EH 48 22 hexamethyle Al 9} neopentyld] $-8l & A=
7129 S E v B} & ERAFE el o AL tid Athe] deide] 23 2R F 7
et £7go] IS ¢ 5 UATh

Abstract . Three kinds of polycarbonate glycols were synthesized from the condensation reation of
1,6-hexanediol, 1,4-buthanediol and neopentylglycol with diethycarbonate respectively. And polycarbo-
nate-type polyurethanes were obtained with further reation of these glycols and MDI, and 1,4-butha-
nediol. Mechanical, thermal properties, water proofness and gas permeability were measured. Glass
transition temperature of polyurethane having hexamethylene, tetramethylene group in the main
chain appeared near —30C, —20C respectively. However neopentyl type polyurethane has much
high Tg around 30—40C. The mechanical properties of polyurethane increased, but the relative crys-
tallinities decreased with the increasing the amount of chain extender. From the gas permeability test,
polvcarbonate-type polyurethane membranes having tetramethylene and neopenthyl group showed
higher permeability coefficient and higher Op-selectivity than the polyether or polyester type polyure-

thane.
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Table 1. The Charateristics of Reagents

Molecular

R b 1 ; rmula
eagent Weight p/mp (C) Structure Formula
1,6 HD 118.18 208/42.8 HO-CH»ns OH
CH:
J
NPG 104.15 211/127 HO-CH.~C~ CH,—OH
|
CH.
0
DEC 118.13 126/ —43 i
CH:{CH_’W ()‘ C - O_ CH:CH:;
MDI 250.26 190*/39 OCN @ CH, @ NCO
14 BD 90.12 235/19.5 HO-(CH,),—OH
0
I
PHMCG  1600-1700 ~ —/45-50 HO+CHnw 0-[C O4CHn:0% H
CH;; 0 CH:(
PNPCG 1350-1450 —/90—100 f i
HO-CH,-C—-CH.,-0-[C~0-CH. C CH.—O0+H
! I
CH; CH.
(0]
1
PTMCG 1100-1200 — /50— 60 HO+€CH,),—O0—£C O «CH»; O3+ H

Molecular Weight=
{2X1000% 56.11)/OH-Value (1)
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, g 9 ’
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Fig. 1. Synthesis route of polycarbonate glycol and

where,

polycarbonate-type polyurethane.
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Fig. 2. IR spectra of polycarbonate glycol.
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Fig. 3. NMR spectra of polycarbonate glycol.
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Fig. 4. IR spectra of polycarbonate-type polyure-
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Table 2. Thermal Properties and Molecular Weight of
Polycarbonate-type Polyurethane

Relative
Sample Tu(C) TLT) Crystal- )
linity(%) :
PU(PNPCG)-0 88 41 100 31000
PUPNPCG)-1 85 29 80 -
PUPNPCG)-2 83 28 40 60000
PUPHMCG)0 37 -31 100 91000
PUPHMCG)-1 36 -35 29 -
PU(PHMCG)-2 36 —37 2 235000
PUPTMCG)}-0 54 -10 100 82000
PUPTMCG)-1 49 —18 92 —
PUPTMCG)-2 48 —24 50 175000
PUPHMCG/
PNPCG)1 36 - - 79000
PU(PHMCG/
PNPCG)-3 34 - - 71000
400 ¢
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Fig. 7. Stress-strain curve for polycarbonate-type

polyurethane,
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Fig. 8. X-ray diffraction profiles of polycarbonate-type

polyurethane.
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Fig. 9. Comparsion of residual tensile strength(%)
after hydrolysis(A : polyether, B= polyether/polyester

mix.).
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Fig. 10. DSC thermograms at 10C/min scan rate of

polycarbonate-type polyurethane.
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Fig. 11. The effect of temperature on the gas permea-
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Fig. 12. The effect of temperature on the gas permea-

bilities of PUPTMCG)-1
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Table 3. The Effect of Temperature on the Gas Per-
meabilities and Selectivity

P(O)X10"  P(N)X10™

cm®- (STP)  cm®- (STP)  Selectivity
Sample - cm/em? - cm/em?®  P(O,)//P(Ny)

sec -mmHg  sec - mmHg

25¢ 60C 25C 60C 25C 60C

PU(PNPCG)-0 157 578 049 202 32 28
PUPTMCG)-1 209 718 080 324 26 22
PC(PTMCG)-2 235 749 094 373 25 20

O3 P(0y)

109

. sec . mmHg)

‘0—10
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Temperature(C)
Fig. 13. The effect of temperature on the gas permea-

bilities of PU(PTMCG)-2
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