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Abstract: Waterborne polyurethanes (WPUs) using polytetramethylene ether glycol (PTMEG) or polycarbonate (PC)
diol for polyol component with isophorone diisocyanate and dimethylol butanoic acid were synthesized and the mechan-
ical and morphological properties of the WPU films and of the ones hydrolyzed in an autoclave were analyzed. PTMEG-
WPU film showed a lower tensile stress-at-break than that of PC-WPU film. However, the relative stress retention of the
former was higher than that of the latter when they were hydrolyzed at 120 °C for the same time. PTMEG-WPU films
exhibited irregular surfaces with microparticles before hydrolysis. Many pores were formed in them after hydrolysis, the
pore size being increased with increasing hydrolysis time. On the other hand, particle or pore formation was not observed
for PC-WPU films both before and after hydrolysis. PU films prepared from N-methyl-2-pyrrolidone solution showed a
lower tensile stress and worse hydrolysis behavior compared to the ones obtained from water dispersion.

Keywords: polytetramethylene ether glycol, polycarbonate diol, waterborne polyurethane (WPU) film, hydrolysis,
mechanical property, morphology.
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Table 1. Recipe for the Synthesis of WPU
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Scheme 1. Molecular structure of (a) PTMEG; (b) PC diol.
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Sample code Relative amount PTMEG PC diol IPDI BD DMBA TEA
Mol ratio 60 - 128 25 40 40
PTMEG-WPU
Weight (g) 180 - 42.68 3.38 8.89 6.07
Mol ratio - 60 128 25 40 40
PC-WPU )
Weight (g) - 180 42.68 3.38 8.89 6.07
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Scheme 2. Reaction scheme for the synthesis of WPU.
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Figure 1. FTIR spectra of (a) IPDI; (b) DMBA; (c) PTMEG; (d)
PTMEG-WPU.
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Figure 2. FTIR spectra of (a) [PDI; (b) DMBA; (c) PC diol; (d) PC-
WPU.
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Figure 3. Stress-strain curves of (a) PTMEG-WPU film; (b) PC-
WPU film.
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Figure 5. Changes in strain-at-break of (a) PTMEG-WPU film; (b)
PC-WPU film with the hydrolysis time at 120 °C.
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Figure 6. SEM images (x500) of (A) the PTMEG-WPU films; (B)
the PC-WPU films hydrolyzed at 120 °C for (a) 0 h; (b) 3 h; (c) 6 h;
(d) 12 h; (e) 24 h.
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Figure 7. Stress-strain curves of (A) NMP-PTMEG-WPU films;

(B) NMP-PC-WPU films hydrolyzed at 120 °C for (a) 0 h; (b) 3 h;
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Figure 9. Changes in (A) tensile stress-at-break; (B) relative stress

retention with the hydrolysis time at 120 °C, of (a, ¢) PC-WPU films

obtained from water dispersion; (b, d) NMP-PC-WPU films
obtained from NMP solution.
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