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Synthesis and properties of biodegradable waterborne polyurethane
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A waterborne polyurethane(WPU) polymer was synthesized through a urethane reaction using polycaprolactone diol (PCL) and 4,4’-methylene
dicyclohexyl diisocyanate (H12MDI). Dimethylol butanoic acid (DMBA) was used as an anionic internal emulsifier and trimethylamine was used as
a neutralizing agent. Castor oil was a representative vegetable oil used as a raw material for eco-friendly products in the petroleum industry. The
content of castor oil increases the total molecular weight of WPU, which was designed to improve bio-adhesiveness as a result of an increased In
the crosslinked structure. Biodegradability evaluation followed a biodegradability evaluation procedure using the effect of a bio-enzyme through
a field emission scanning electron microscope (FE-SEM). It was confirmed that the physical properties of the synthesized WPU through this
synthesis were excellent and had biodegradability by the effect of bio-enzyme.
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Waterborne Polyurethane (WPU) Dispersion Waterborne Polyurethane with Castor oil (WPU-C) Dispersion
Series Tensile Stress (MPa) Strain (%)
WPU #1 12.28 1247.3 773.11
WPU #1-C 16.85 1157.1 611.73
WPU #2-C 17.29 1573.5 778.92
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using biodegradable urethane in the future.
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