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Influences of Different Compatilizers'on Thermoplastic Polyurethane / Leucine Composites
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Abstract : Thermoplastic polyurethane elastomer, (PUR-T) / leucine (Leu) composites were modified by two different com-
patibilizers which included silane coupling agent KH—560 and epoxy resin E44. Nuclear magnetic resonance spectrometer ('H-
NMR) and Fourier transform infrared spectrometer (FTIR) were employed to characterize the structure of PUR-T. Universal testing
machine, X ray diffractometer (XRD) and thermogravimetric (TGA) analyzer were used to analyze the properties of composite.
Besides, the interfacial interaction between PUR-T and Leu was further investigated by molecular simulation technique. The experi-
mental results show that when the ratio of PUR-T and Leu is 80 : 20 and the content of compatibilizer KH-560 and E44 is 1%, the
mechanical properties of two composites were significantly improved. The elongations at break increase by 14.7% and 5.3%, respec-
tively. The tensile strengths of the composites increase by 6.1% and 7.7%, respectively. Moreover, there exists formation of H—O---
H—O between —OH of PUR-T and —OH of KH-560, and then form adsorption with PUR-T. Hydrogen bonding of C=0---H—0O
is formed, which can enhance the interfacial bonding between PUR-T and Leu. E44 can form H—O---H—O with Leu and C=0—
H—O with PUR-T. The mixing energy and Flory-huggins interaction parameters of KH-560 modified PUR-T /Leu composite are
the lowest in three systems and the mixing ability of the system is improved obviously. The mixing energy and Flory-huggins interac-
tion parameters of E44 modified PUR-T /Leu composite are the lower than unmodified PUR-T / Leu composite, which illustrates
the interface compatibility is improved.

Keywords : thermoplastic polyurethane ; leucine ; compatibilizer ; composite ; hot-melt ; interfacial interaction
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