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Preparation and Properties of Bio-based Heat-resistant PAST and PAST/510
Liu Bingxiao, Wu Yu, Yang Leilei, An Mengyue, Yu Ziheng, Wu Yifei, Xu Ning, Lu Rui
(Taiyuan Institute of Technology, Taiyuan 030051, China)

Abstract : In order to solve the problem of narrow processing window of poly(p-phthaloyl pentanediamine)(PAS5T), the bio-
based heat-resistant PAST and the PAST/510 copolymer of PAST and poly(sebacoyl pentanediamine) (PA510) were synthesized
through salifying, prepolymerization and solid state polycondensation with pentanediamine, terephthalic acid and sebacic acid as the
main raw materials. The structures of PAST and PAST/510 were confirmed by Fourier transform infrared spectroscopy and nuclear
magnetic resonance spectroscopy. On this basis, the melting temperature, thermal stability and crystallization performance of the
product were tested and analyzed by differential scanning calorimetry, thermogravimetry and X-ray diffraction, and its solvent resis-
tance was also characterized. The results show that with the increase of 510 chain segment content, the crystallization temperature of
the copolymer gradually decreases, and the crystallization ability shows a trend of first getting worse and then getting better, which
is caused by the comprehensive influence of the flexibility and regularity of the polymer molecular chain. The introduction of 510
chain segment has no significant effect on the thermal stability of the copolymer. Compared with PAST,PA5ST/510 has a wider pro-
cessing window, when the amount of substance of 510 chain segment reaches 0.3,0.4,0.5, 0.6 mol, the melting temperature of the
copolymer decreases by 47.41,75.23,86.05 and 117.84°C, respectively. Both PAST and PAST/510 have excellent solvent resistance.

Keywords : bio-based heat-resistant polyamide ; semi-aromatic polyamide ; PAST ; solid phase polycondensation
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