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Preparation and Thermoplastic Analysis of Co Irradiated Thermoplastic Starch/Sorbitol
Li Jintang', Xia Faming'?, Wang Xiaoguang'*, Wang Honglong', Li Jiayan'
(1. College of Textile Science and Engineering, Wuhan Textile University, Wuhan 430200, China;
2. Hubei New Environmental Protection Biomass Material Co.,Ltd.,Huangshi 435200, China)

Abstract : To study the effect of co-irradiation treatment with sorbitol on the structural properties and thermoplastic properties
of starch, high-energy electron beams were used to irradiate sorbitol/starch and analyze its microstructure. co irradiation of starch/
sorbitol was used as raw material and glycerol as plasticizer. By changing the content of sorbitol, the effect of sorbitol content on the
plasticizing properties of co irradiated thermoplastic starch/sorbitol was studied, scanning electron microscope, X-ray diffractome-
ter, dynamic stability control, thermogravimetric analysis, infrared spectroscopy, X-ray photoelectron spectroscopy(XPS), mechani-
cal property test etc. and other means were used to characterize its microstructure properties and thermoplastic properties. The
results show that the co-irradiation treatment severely damaged the morphology of starch, causing some sorbitol to adhere to the
surface of starch particles; co-irradiation treatment will not change the crystal form of starch; in terms of thermal stability, the co-
irradiation treatment with sorbitol improves the thermal stability of the sample within a certain range; XPS indicates that co-
irradiation treatment causes polymerization reaction between corn starch and sorbitol, and it is inferred that the reaction sites may be
at the C2, C3, and C6 carbon positions of the starch glucose unit. The mechanical properties indicate that when the mass fraction of
co-irradiated sorbitol is 15%, the fracture strength is significantly improved, reaching 17.3 MPa;continuing to increase the mass frac-
tion of co-irradiated sorbitol resultes in a decrease in its breaking strength.

Keywords : sorbitol ; co-radiation ; thermoplasticity ; mechanical property
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