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Preparation of new P-N synergistic flame retardant and
its application in PAG6

WANG Yiwen' ,ZHOU Jierui' \FENG Xinxing® ,ZHANG Huapeng'
(1. Zhejiang Provincial Key Laboratory of Fiber Materials and Manufacturing Technology, Zhejiang
Sci-Tech University, Hangzhou 310018, China; 2. Institute of Military Engineering., Institute of
Systems Engineering, Academy of Military Sciences, Beijing 100010, China)

Abstract: In order to obtain a synergistic flame retardant suitable for polyamide 66 (PA66), a P-N
synergistic flame retardant, melamine phytate (MPA) was prepared by means of supramolecular self-
assembly, with phytic acid (PA) and melamine (MEL) as raw materials. Then MPA and PA66 were
fabricated into composite materials by means of melt blending. Their flame retardancy and mechanical
properties were characterized by vertical combustion tester, limiting oxygen index meter, cone
calorimeter, and electronic universal testing machine, etc. Finally, we put forward the possible flame
retardant mechanism of the proposed flame retardant. The results indicated that: MPA can elevate the
flame retardancy of PA66, and when the mass fraction of MPA in the PA66/MPA composite reached 8%,
the vertical combustion reached UL94 V-0, the limiting oxygen index was greater than 27 %, and the peak
heat release rate and total smoke emission significantly fell. With the rise of MPA content in the flame

retardant, the mechanical properties of the PA66/MPA composite decreased. When the mass fraction of
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MPA was up to 8%, the tensile strength and elongation at break fell by 27. 4% and 24. 1% respectively.

The possible flame retardant mechanism of MPA was the synergistic flame retardancy of P and N, both of

which played a role in the condensed phase and the gas phase simultaneously, thereby improving the flame

retardancy of PA66. These results can provide a certain reference for the preparation of the synergistic

flame retardant PA66 in engineering applications.

Key words: phytic acid; self-assembly; flame retardant; PA66; composite material; synergistic flame

retardant
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