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E8: B dyoMe SZoj(HEDdEd FuE)PTMG), Lal7FZ22H=PCL) ¥ isophron diisocyanate(TPDI)%} di-
methylol propionic acid(DMPA)Z o] &3] Bl £4bo] 7h53t &4 Fe2|9-ds Ax3gnh B AEAgA
o) sheks s 7WA M AA B4 58 Adsidch fakw Ealgagtel 942 50~200 nmol$le
o, PCL7 AFE A9 gako] B&es Folgon, T4z .70~45 € W)L AbEAFAle] hego| Frhgol ule}
T tha 58tk PIMGSE PCLE £33t Jéz Felgdutel T,w o8 At AHEste $% 1.8t vk
ahAl Vebwtrt Q1 EE PCLt *V AAe] ghefol FAEGE Folplon A& woldrh F&S TR
& Aotz Uxoz s Auch dutdor 74 Aol Hatrlz & dQlsisith

Abstract: In this study. waterbome polyurethanes were synthesized with poly(tetramethylene glycol) (PTMG), polycar-
prolactone (PCL), dimethylol propionic acid (DMPA) and different molar ratio of chain extender. Particle size, poly-
dispersity, thermal and mechanical properties of waterborne polyurethane were investigated. The particle size of water-
borne polyurethane was in the range of 5~200 nm and decreased with increasing the amounts of PCL and chain extender.
Glass transition temperatures (7,) were in the range of -70~-45 C and increased with as PCL and chian extender (ED)
contents increased. The T of polyurethane prepared from the mixture showed similar trends as compared with those of in
the same values of synthetic polyurethane using PTMG or PCL, respectively. Also, mechanical properties of mixed polyols
(PTMG and PCL) were lower than those of PTMG and PCL, respectively.

Keywords: PTMG, PCL, mixed polyols, incompatibility, mechanical properties.
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Figure 1. Apparatus for the synthesis of waterborne polyurethane.
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Figure 2. Schematic diagram for synthesis of waterborne polyurethane.

Table 1. Synthetic Conditions for Waterborne Polyurethane

Sample Content (mol%)
No. PTMG PCL IPDI DMPA TEA ED
PUD-I 15.7 441 11.8 118 16.6
A PUD-2 13.7 44.1 1.8 118 18.6
PUD-3 11.6 44.1 11.8 11.8 20.7
PUD-4 15.7 44.1 11.8 11.8 16.6
B PUD-5 - 13.7 44.1 11.8 118 18.6
PUD-6 - 11.6 44.1 1.8 118 20.7
PUD-7 11 4.7 44.1 11.8 11.8 16.6
C-1 PUD-8 9.6 4.1 441 11.8 11.8 18.6
PUD-9 8.2 34 44.1 11.8 118 20.7
PUD-10 7.9 7.9 441 1.8 11.8 16.6
C |C-2 PUD-I1 6.9 6.9 4.1 11.8 11.8 18.6
PUD-12 5.8 5.8 44.1 11.8 11.8 20.7
PUD-13 4.6 11 44.1 1.8 118 16.6
C-3 PUD-14 41 9.6 44.1 1.8 i1.8 18.6
PUD-I5 3.3 8.1 1401 11.8 11.8 20.7
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Figrue 3. FT-IR spectra of waterbore polyurethane. (a) PUD-1, (b)
PUD-4, (¢) PUD-7, (d) PUD-10, and (¢) PUD-13.
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Figure 4. Plot of waterborne polyurethane particle and ED contents.
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Table 2. Molecular Weight of Waterborne Polyurethane

Sample Mn M. D Sample M MW
No. x10%  (x10% No. (x10%  (x10%

PUD-1  4.2] 625 100 | PUD9 554 588 1.32
PUD-2 698  7.17 102 |PUD-10 5.21 6.10 1.25
PUD-3  7.00 7.8 100 | PUD-11 498 554 1.03
PUD-4  4.11 532 LIlI JPUD-12 597 602 1l1I
PUD-5 462 524 1.1 |PUD-13 510 691 112
PUD-6 556 588 1.12 | PUD-14 598 658  1.05
PUD-7  4.85 501  1.02 | PUD-15 6.11 682 112
PUD-§ 552 561  1.00
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Table 3. Glass Transition Temperature (7,;) of Waterborne Polyur-
ethane

Sample No. T,.(C) Sample No. 7.(C)
PUD-I -70 PUD-7 -70, -50
PUD-3 -60 PUD-9 -70, -50
PUD-4 -50 PUD-13 -70, -50
PUD-6 -45 PUD-15 75, -55
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