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The Properties of Hydroquinone/Irradiation-Modified Thermoplastic Starch/PBAT Composites
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Abstract: In order to improve the blendability of starch and polyterephthalic acid-butylene adipate (PBAT), thermoplastic
starch (TPS) was made by using 4 kGy irradiated starch as raw material(using starch as a blank control), and glycerin and hydroqui-
none (HQ) as plasticizers. Using modified polyester (WPT) as compatibilizer, TPS was evenly mixed with WPT and PBAT, and
mixed into a twin screw extruder to prepare TPS/PBAT blend. Scanning electron microscope , universal material tester, X-ray diffrac-
tometer, Fourier transform infrared spectrometer, etc. were used to characterize the compatibility and mechanical properties of
samples. The results show that the compatibility of irradiation-modified starch with the blending system is improved, and when the
content of hydroquinone is 5%, the tensile strength of TPS increase from 11.6 MPa to 14.3 MPa, and the elongation at break increase
from 3.3% to 5.5%. The tensile strength of irradiated starch TPS increase from 8.9 MPa to 13.7 MPa, and the elongation at break
increase from 3.9% to 6.6%. The compatibilizer WPT was further introduced, and the performance of the composite material was
significantly improved. When the mixing ratio of PBAT and TPS is 1: 1, the capacity enhancement effect is the best, and the tensile
strength of raw starch TPS/PBAT is 19.7 MPa, the elongation at break is 456.4%. The tensile strength of irradiated TPS/PBAT is
27.8 MPa, and the elongation at break is 518.8%. Hydroquinone can be physically crosslinked with starch, which can not only
change the hydrophilicity of TPS, but also improve the mechanical properties of TPS. The compatibilizer WPT can improve the
compatibility between starch and PBAT, and significantly improve mechanical properties of TSP/PBAT composites.
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