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Abstract : The reactive phosphorus-based flame retardant 9,10-Dihydro-10-(2, 3-dicarboxypropyl)-9-oxa-10-phospha-
phenanthrene 10-oxide (DDP) was copolymerized in the main chain of the high temperature resistant nylon poly(decamethylene
terephthalamide) (PA10T) by in-situ polymerization to obtain PA10T10DDP. The molecular weight of PA10T10DDP was improved
by optimizing the polymerization process. The FTIR spectroscopy of PA10T10DDP shows that DDP is successfully inserted into the
main chain of PA10T. In terms of thermal properties, initial thermal decomposition temperature of PA10T10DDP is over 380°C, and
has better thermal stability and relatively lower melting point. Limiting oxygen index (LOI) and vertical combustion tests show that
PA10T10DDP exhibits excellent flame retardant properties compared with those of PA10T, at the same flame retardant DDP content
of 8.5wt%, the flame retardant level and LOI of PA10T10DDP are V-0 and 35% respectively. By analyzing the carbon layer after
combustion, the excellent flame retardancy of PA10T10DDP can be attributed to the synergistic effect of gaseous phase flame retar-
dant and condensed phase flame retardant. The impact fracture section of PA10T10DDP was observed by SEM, and it is found that
the fracture section is uniform, no agglomeration and precipitation of flame retardant, which means molecular-level flame retardant
modification is realized. Therefore, the mechanical properties of PALI0T10DDP are similar to those of PA10T, and less affected by
the introduction of flame retardant DDP.
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