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Isothermal Crystallization Kinetics of PLLA/Aryl Substituted Hydrazide Compound Blends
Xu Lei, Liang Naichuan, Wang Xiaoyuan, Hu Yuexin, Han Xiangyan
(School of Petrochemical Engineering, Liaoning Petrochemical University , Fushun 113001, China)

Abstract : Polylactic acid (PLA) was modified by aryl substituted hydrazide nucleating agent (NA), and PLA/NA blend was
prepared by torque rheometer. The effects of nucleating agent content on the melt crystallization properties, isothermal melt crystalli-
zation and isothermal cooling crystallization kinetics of the blend were studied by differential scanning calorimetry. The results of
melt crystallization show that the PLA samples have low crystallinity and cold crystallization process. After adding nucleating agent,
the cold crystallization is weakened, leading to an increase in the overall crystallinity of the PLA/NA blends. The results of isother-
mal melting crystallization kinetics demonstrate that the crystallization rate constant (Z) decreases and the half-crystallization time
t,, increase with the increasing of crystallization temperature. However, after incorporating nucleating agent, both parameters show
an opposite trend increases values for rate constant and decreases values for half-crystallization time. Without any nucleating agent
present, the Avrami index n has a value around 3, this value slightly decreases upon addition of nucleating agent. The results of
isothermal cold crystallization kinetics show that the crystallization rate constants increase and the half-crystallization time decrease
with the increase of cold crystallization temperature. The crystallization rate constants increase and the half-crystallization time
decrease after nucleating agent is added. When no nucleating agent is added, the n value is about 3, and when nucleating agent is
added, the n value decreases between 1 and 2. The activation energies of melt crystallization and cold crystallization of PLA/NA
blends are calculated by Arrhenius equation. With the increase of nucleating agent content, the absolute value of activation energy of
melt crystallization decreases and that of cold crystallization increases.

Keywords : polylactic acid ; nucleating agent ; isothermal crystallization kinetics ; activation energy
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