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Effect of Copolymerization Sequence Structure on Non-isothermal Crystallization Kinetics of
Bio-based Copolymer PA 5T/56

Yang Kejian, Ma Lian, Chen Linfei, Li Da, Lu Dan, Tang Zhaobin
(Zhejiang Shiny New Material Co., Ltd., Wenzhou 325000, China)

Abstract : The PAST/56 with random copolymerization and block copolymerization were prepared based on the bio-based
monomer 1,5-pentanediamine. The structures of PAST/56 were characterized by nuclear magnetic resonance. The non-isothermal
crystallization behavior of PA5T/56 was studied by differential scanning calorimetry. Ozawa equation, Jeziorny equation and Mo
equation were used to describe the non-isothermal crystallization kinetics. The Ozawa equation results show that the growth mode of
crystal nucleus is temperature-dependent and the growth mode of crystal nucleus becomes complicated with the increase of tempera-
ture. The crystallization process and crystal growth mode of random copolymer PA 5T/56 are more complex and multidimensional
than that of block copolymer. The results of Jeziorny equation show that the crystallization rate of random copolymer PAST/56 is
higher and the crystallization is more perfect. In addition, the copolymerization system has a good linear relationship with the fitting
equation only in the main crystallization stage, and deviates from the fitting straight line in the later stage of crystallization. Mo meth-
od indicate that the crystallization rate of random copolymer PA5T/56 system is higher than that of block copolymer system under
the same relative crystallinity. The activation energies of random copolymerization and block copolymerization PAST/56 calculated
by Kissinger equation are -311.23 kJ/mol and -168.88 kJ/mol respectively, which indicate that random copolymer PAST/S6 has
higher average crystallization rate and stronger crystallization ability than block copolymer PAST/56.

Keywords : bio-based copolymer PA 5T/56 ; random copolymerization ; block copolymerization ; nonisothermal crystalliza-

tion kinetics
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