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Preparation and properties of bio-based semi-aromatic PAST-co-56
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Abstract : Poly (p-phthaloylpetanediamine) (PA5T) homopolymer has a melting temperature close to its thermal decomposi-
tion temperature , making it prone to decomposition during melt processing. In response to the above issues, a copolymer (PAST-co-
56) of PAST and poly (hexamethylene pentanediamine) (PAS56) was synthesized using pentanediamine, adipic acid, and terephthalic
acid as raw materials through salt formation+polymerization method. The structure of PAST-co-56 was confirmed by fourier trans-
form infrared spectroscopy and hydrogen nuclear magnetic resonance spectroscopy. On this basis, the thermal and crystallization
properties of PAST-co-56 were tested and studied by differential scanning calorimetry, thermogravimetric analysis and X-ray diffrac-
tion analysis, and its solvent resistance was characterized. The results show that with the increase in the content of PA56 segment in
the copolymer structure, its crystallization temperature and melting temperature exhibit a gradual downward trend. When the mole
percentages of the PA56 segment are 40%, 50%,60% and 70%, the melting temperatures of the copolymer decrease by 56.42,74.70,
83.03 °C and 91.66 °C respectively, compared to the melting temperature of PAST. This is primarily attributed to the introduction of
the PA56 segment, which reduces the proportion of rigid benzene rings in the polymer molecular chain and enhances the flexibility of
the molecular chain. The introduction of PA56 segments does not significantly reduce the thermal stability of the polymer, and does
not change the main crystallographic form of the polymer, which primarily consists of the y-form.

Keywords : bio-based polyamide ; heat-resistant material ; copolyamide ; poly (p-phthaloyl/hexamethylene petanedi-

amine) ; semi aromatic
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Tab.1 Molar ratio of raw materials for PAST and PA5ST-co-56

Samples Pentanediamine  Terephthalic acid  Adipic acid
PAST 1 1 0
PA5T-co-56-0.4 1 0.6 0.4
PA5T-co-56-0.5 1 0.5 0.5
PA5T-c0-56-0.6 1 0.4 0.6
PA5T-co-56-0.7 1 0.3 0.7
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°C

Thermal decomposition 5% Maximum degradation rate

Samples Melting temperature  Crystallization temperature
temperature temperature

PAST 358.54 311.94 419.85 473.56
PAS5T-co-56-0.4 302.12 261.50 390.64 463.98
PAS5T-co-56-0.5 283.84 246.64 389.47 463.07
PAS5T-co-56-0.6 275.51 234.66 395.56 460.92
PAS5T-co-56-0.7 266.88 218.21 396.43 456.83
PA6T/66 Near 302 263.70 406.00 464.00
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PAS5T-co- PAS5T-co- PAS5T-co- PAS5ST-co-
56-0.4 56-0.5 56-0.6 56-0.7

Grain size/nm  4.26 4.30 4.24 4.03 3.96
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Samples PAST
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Methanol - - - - -

Benzene - - - - -
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Concentrat-
ed sulfuric + + + + +
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Notes: + means dissolution; — means non-dissolution.
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