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Abstract: Waterborne polyurethanes (WPU) was synthesized using polyester polyol and polycarbonate polyol
containing 3-Methyl-1,5-pentanediol (MPD) in a branched structure. To compare physical properties, WPUs
were synthesized using polyester polyol obtained from 1,4-butanediol (BD) and adipic acid and polycarbonate
polyol obtained from 1,6-hexane diol (HD)/ 1,4-butanediol (BD). This study investigated the effect of polyol
molecular structure (molecular structure in soft segments) on the physical properties of WPUs. In the case of
WPUs synthesized using polyols containing MPD, 100% modulus and tensile strength were lower than that
without MPD, and elongation was higher. The transparency of WPU films with MPD were slightly better than
WPU films without MPD.
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Table 1. Polyols used in this study

Polyols
Sample designation | Product name Characteristics and chemical structure
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Scheme 1. Preparation process of WPU.
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Table 2. Sample designation and composition of WPU
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T
o2

B
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o

Composition (molar ratio) Mean
particle
S?mpI.e Isocyanate Polyol size (am)
designation IPDI Polyester | Polyester |Polycarbonate| Polycarbonate | Polycarbonate 1,4-BD\DMPA | Piperazine| TEA
Diol(MPD)| Diol diol(MPD) | diol(1,6-HD) | diol(1,4-BD)

PET-M 0.15 0.05 - - - - 0.015 | 0.035 0.05 0.035 112
PET 0.15 - 0.05 - - 0.015 | 0.035 0.05 0.035 197
PCD-M 0.15 - - 0.05 - - 0.015 | 0.035 0.05 0.035 108
PCD-H 0.15 - - - 0.05 - 0.015 | 0.035 0.05 0.035 149
PCD-B 0.15 - - - - 0.05 0.015 | 0.035 0.05 0.035 124
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Figure 1. FT-IR spectra of WPUs.
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Figure 2. DSC thermograms of WPU films.
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Table 3. Thermal and mechanical properties of WPU films

o
T

o

1x
ot

. DSC result DMA result Mechanical properties
Sample designation - 5 - B
Tg(°C) Tg(°C) Tensile strength (kg¢/cm®) | Elongation at break (%) | 100% Modulus (kg¢cm®)
PET-M -49 -40 289 611 63
PET -48 -42 287 515 66
PCD-M -29 -23 222 478 119
PCD-H -38 -20 353 282 181
PCD-B -28 =27 343 293 204
120 400
t EE;-M PCD-H
PCD-M
______ o w00l PCD-B PET .
g E_ PCD-M
£ g 200
w
100
;f — oo % 100 200 300 400 500 500 700
Temperature (°C) Strain(%)
Figure 4. TGA thermograms of WPU films. Figure 5. Stress-strain curves of WPU films.
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