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Abstract : To enhance the properties of bio-based polyamide 510 (PA510) and broaden its application scope, a novel method
was proposed by introducing alicyclic structures into the PA510 backbone. PA510 salt and polyamide D10 (PAD10) salt were synthe-
sized by reacting 1, S-pentanediamine and 1, 4-cyclohexanediamine with sebacic acid, respectively. A bio-based copolyamide 510/
D10 (PA510/D10) containing alicyclic structures was prepared via melt copolycondensation. And its chemical structure, thermal
properties, crystallinity , water absorption, mechanical properties and light transmittance were characterized. The results show that as
the mass fraction of PAD10 salt increases, the melting point, crystallization temperature, and crystallinity of PA510/D10 gradually
decrease, indicating that introduction of alicyclic structures disrupts regularity of PA510 molecular chains. Compared with PA510,
PA510/D10 exhibits improved thermal stability, with higher initial decomposition temperature and temperature at the maximum
weight loss rate. When the mass fraction of PAD10 salt reaches 40%, the results show that the water absorption of PA510/D10 mate-
rial is reduced by 49%, the notch impact strength and the elongation at break are increased by 38% and 54%, respectively, and the
transmittance of PA510/D10 material is increased from 75% to 90% at the wavelength of 500 nm. The results indicate that the incor-
poration of alicyclic structures effectively enhances the thermal stability, toughness, and transparency of PA510, and significantly
reduces its water absorption rate. This study provides a reference for modification of bio-based polyamides.
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