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Preparation and Properties of Nitrogen-Phosphorus Synergistic Flame Retarded Polyamide66
Li Yuanyuan, Fu Jun, Zhang Lingli,, Duan Bingchao, Zhao Chunmei, Li Mingxuan, Xue Mengkai
(School of Chemical Engineering and Food Science, Zhengzhou University of Technology, Zhengzhou 450044, China)

Abstract : In order to improve the-flame retardancy of polyamide 66 (PA66), nitrogen-phosphorous synergistic flame retarded
PA66 was prepared by melting polycondensation polymerization method using nitrogen-based flame retardant melamine cyanurate
(MCA) and phosphorous-based flame retardant 9, 10-dihydro-10-[2, 3-di(hy-droxycarbonyl)propyl]-10-phosphaphenanthrene-10-
oxide (DDP). The preparation process combined-in-situ polymerization and copolymerization. The structure and properties of flame
retarded PA66 were studied by Fourier infrared spectrometer, differential scanning calorimeter, universal material testing machine,
vertical burning apparatus and limiting oxygen index apparatus. The results show that the relative viscosity, melting temperature,
crystallinity and mechanical properties of flame retarded PA66 decrease as the content of DDP increase. When MCA content is 2%
and DDP content is 4%, the melting temperature, crystallization temperature and crystallinity of flame retarded PA66 (FRPA66-4)
decrease to 250.78°C,203.74°C and 29.21% respectively. The tensile strength and elongation at break of FRPA66-4 are reduced to
68.8 MPa and 69.5% respectively, which decreased by 17.01% and 17.46% compared with that of PA66. However, the flame retar-
dancy of PA66 has been improved. The vertical burning test of FRPA66-4 reach UL94 V-0 rating with the limiting oxygen index of
30.6%.
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