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Synthesis and properties of semi-aromatic polyamides with different carbon chain lengths based on PXDA
LAI Zhigiang', WANG Wenzhi', YI Yong', WANG chunhua',ZHU Jiahua',HU feng’
(1. School of Packaging and Materials Engineering , Hunnan University of Technology , Zhuzhou 412000, China;
2. Taisu New Materials Co., Ltd.,Zhuzhou 412000, China)

Abstract : Based on the excellent mechanical properties and high-temperature resistance of semi-aromatic polyamides, a series
of semi-aromatic polyamides (PXD6,PXD8,PXD10,PXD12,and PXD14) were prepared using p-xylylenediamine (PXDA), adipic
acid, sebacic acid, decanedioic acid, dodecanedioic acid, and tetradecanedioic acid as raw materials through three-step reactions of
salt formation, pre-polymerization, and solid-state polymerization. The structures and properties of these polyamides were character-
ized and tested. The effects of the length of the diacid carbon chain on the properties of the PXDA series of semi-aromatic polyam-
ides were systematically investigated. Results show that as the length of the diacid carbon chain increases, the melting point and
thermal stability of the series of semi-aromatic polyamides gradually decrease, while the tensile strength and flexural strength also
decrease accordingly. However, the impact strength and elongation at break gradually increase, and the water absorption rate gradual-
ly decreases. Among the PXDA series of polyamides, PXD6 exhibits excellent heat resistance and mechanical properties, with a
melting temperature of 314.2 °C, a thermal decomposition of 5% mass loss at 382.4 °C, a tensile strength of 109.4 MPa,and a flexur-
al strength of 135.2 MPa. On the other hand, PXD14 shows good toughness and low water absorption, with a melting point of
239.1 °C, an impact strength of 3.5 kJ/m?, and a water absorption rate of 0.8%. The PXDA series of semi-aromatic polyamides all
have excellent comprehensive properties and have good application prospects in the field of engineering plastics.

Keywords : semi-aromatic polyamide ; p-xylylenediamine ; solid-state polymerization ; thermal property ; water absorption
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Fig. 1 Preparation equation of PXDA series ammonium salts
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Tab.1 TG data of PXDA series ammonium salts

C
PXD6 PXD8 PXDI0 PXDI2 PXDI14
Items
salt salt salt salt salt
Melting point 2585 218.8 2123 199.3 202.1

T . ofthe first stage  268.7 2223 2189 2116  201.6
T . of the second stage 412.7 4112  410.7 4123 410.0

m:

Notes: 7, represents the temperature at maximum mass loss rate.
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Tab.2 DSC data of PXDA series polyamide

C
Items PXD6 PXD8 PXD10 PXDI12 PXDI14
Melting point 3142 2658 2522 2434 239.1

Crystallization temperature  283.5 229.6 221.5 199.1  196.5

Notes: For polyamides with two melting peaks, the average value of

the two peaks is taken as the approximate melting point.
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Fig. 10 TG curves of the PXDA series polyamide
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Tab.3 TG data of PXDA series polyamide

Items PXD6 PXD8 PXDI10 PXDI12 PXD14
T,,/°C 3824 3545 329.6 328.1 3274
T ./°C 400.1 400.6 405.6 4125 396.2

Charring yield at 600 °C/% 18.5 10.7 10.5 6.8 4.7

Notes: T, represents the temperature of 5% mass loss.
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