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Synthesis of semi-aromatic copolyamide PA12T/6T via direct solid state polymerization
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Abstract : Semi-aromatic polyamide PA12T exhibits excellent mechanical performance and thermal stability, presenting broad
application prospects in high-end fields such as automotive manufacturing and electronics. However, the high production cost of its
key monomer(1, 12-dodecanediamine) restricts the large-scale production and application of this material. To address this technical
challenge, low-cost PA6T salt was introduced into the preparation system of PA12T salt in this study, and powdery copolyamide
PA12T/6T was successfully synthesized via direct solid state polymerization (DSSP). The effects of polymerization conditions on
the nascent morphology and intrinsic viscosity of the copolymer were systematically investigated, and the process parameters were
optimized:the temperature was first raised from room temperature to 190 °C at a rate of 3 °C/min, then increased to 220 °C in a step-
wise manner at 10 °C per 30 min. With a fixed water content of 32 g/L and a vacuum duration of 0—4 h, the copolymer with
outstanding comprehensive properties was obtained at a maximum temperature of 220 °C and a total reaction time of 5—9 h. When
the intrinsic viscosity reach 1.12 dL/g, the second heating melting point of PA12T/6T is 307 °C, the initial thermal decomposition
temperature is 387 °C, the tensile strength is 94.8 MPa, the elongation at break is 32.5%, and the notched impact strength is 6.03 kJ/
m?, its tensile strength is significantly superior to that of pure PA12T, while it also exhibits good toughness. In addition, its raw mate-

rial cost is reduced by 31.2% compared with pure PA12T. The results demonstrate that DSSP method for PA12T/6T features mild
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polymerization conditions and a short reaction cycle. The resulting copolymer possesses favorable color and excellent mechanical

performance, which not only significantly lowers the production cost but also enhances the comprehensive properties. This work

provides a novel technical route for the efficient industrial preparation of low-cost semi-aromatic polyamide copolymers.

Keywords : direct solid state polymerization ; copolyamide PA12T/6T ; polymerization technique ; thermal performance ;

mechanical property ; raw material cost
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