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Preparation and Properties of PLA/PBS Blends with High Toughness and Heat Resistance

Yang Haoran, Zhang Rongxi, Duan Tongsheng, Wang Tianlei, Liu Shuangliang, Cui Jing, Gao Lijun, Zhou Liming, Fang Shaoming

(Henan Provincial Key Laboratory of Surface & interface Science, Zhengzhou University of Light Industry, Zhengzhou 450002, China)

Abstract : By using polybutylene succinate (PBS) as toughening agent and reactive chain extender styrene-glycyl methacrylate
(ADR) as compatibilizer to toughen polylactic acid (PLA), PLA/PBS/ADR blends were prepared. The morphology and properties
of the materials were characterized and tested by scanning electron microscopy (SEM) and universal testing machine. When the
mass ratio of PLA to PBS is 80 : 20, the impact strength of PLA/PBS blends is 4.6 kJ/m’, which is 64.3% higher than that of pure
PLA. The tensile strength is 40.8 MPa. When the mass ratio of PLA to PBS is 80 : 20 and the content of ADR is 1%, the notched
Izod impact strength and elongation at break of the blend reach 32.8 kJ/m’ and 255%, which are nearly 11 times and 45 times re-
spectively compared with PLA. Moreover, it can be seen from SEM that adding ADR can enhance the phase interface between the
two phases. Subsequently, isothermal annealing treatment was carried out on the increased volume samples, significantly improv-
ing the heat resistance of the samples compared with the samples without heat treatment. At the same time, the notched izod impact
strength reaches the highest value of 56.1 kJ/m® when PLA is crystallized completely. After increasing the heat treatment time, the
notched izod impact strength of samples decrease.

Keywords : polylactic acid ; polybutylene succinate ; toughen ; reaction compatibilization ; heat resistance
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