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Poly-L-lactic Acid Toughed by Plant Oil-based Plasticizers and Its y—Radiation
Niu Mingjun', Lu Mengzhang', Yu Xintao’, Tian Qingliang’, Duan Ruixia', Liu Wentao', Chu Zhengjun®*, Chen Jinzhou'
(1. School of Material Science and Enginering, Zhengzhou University, Zhengzhou 450001, China ;
2. Henan Institute of Product Quality Supervision and Inspection, Zhengzhou 450047, China ;

3. Isotope Institute of Henan Province, Zhengzhou 450052, China ; = 4. Henan Zhengtong Food Technology Co., Ltd., Zhengzhou 450100, China)

Abstret : Using poly-L-lactic acid (PLLA) as the base material, selecting food sanitary grade epoxy soybean oil (ESO), epoxy
soybean oil acrylate (AESO) and acetylated mono-and diglyceride fatty acid esters (ACETEM) as toughening agents, fully bio-based
toughened PLLA was prepared by mixing extrusion and blown film technology, and the prepared material was irradiated with a
lower dose of vy -irradiation. The results show that within the content range of 0-12.5wt% of the toughening agent, with the increase
of the content of the toughening agent, the elongation at break of the ductile PLLA material first increases and then decreases,
and the tensile strength decreases continuously. After <y -irradiation, the strength and toughness of the material are significantly
improved. Sectional observation shows that the internal phase separation of the material is weakened, and the compatibility between
the components is significantly improved. The carbon dioxide, oxygen, and water vapor transmission rates of the <y -irradiated
PLLA composite film with an absorbed dose of less than 10 kGy all increase with the increase of the absorbed dose, and when the
absorbed dose is greater than 10 kGy, the transmission rates will increase respectively decrease.

Keywords : poly-L-lactic acid ; plant oil-based plasticizer ; <y -irradiation ; modification
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