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Study on Performance and Mechanism of Nucleating Agent TMC-306
Reinforced Polylactic Acid

HUANG Chunmei, WU Renjun, HU Xiaorongjian, WANG Jing,
ZHENG Jinhui, YE Liangsheng, DENG lJiayao, LIU Jinhang*
(College of Intelligent Manufacturing, Huizhou City College, Huizhou 516025, China)

Abstract: Polylactic acid (PLA) is a bio-based degradable polymer material with great development potential. However,
its slow crystallization rate limites its application scope. To address this issue, the study introduced an organic small
molecule nucleating agent, tetramethylene-dibenzoylhydrazine (TMC-306), to improve the crystallization behavior of
PLA, thereby optimizing its mechanical properties and elucidating the mechanism of property enhancement. The results
showed that after the addition of TMC-306, the impact strength, tensile strength, and elongation at break of PLA were
significantly increased, because TMC-306 could self-assemble in the PLA melt, inducing the formation of PLA crystals
with structures resembling sugar-coated haws, shish kebab-like crystals, and needle-like crystals. During the injection
molding process, these crystals form highly oriented crystalline structures, thereby simultaneously enhancing the
mechanical properties of PLA.

Keywords: PLA; Nucleating agent; Crystallization; Orientation; Mechanical properties
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