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Abstract: In order to realize the simple and efficient preparation of flame retardant nylon 66 (PA66), in this
paper, 1,6-hexanediamine (HMDA) , itaconic acid (ITA), 9,10-dihydro-9-oxa-10-phosphaphenanthrene-10-oxide
(DOPO) and calcium hydroxide (Ca(OH), ) were used as raw materials to design and synthesize a DOPO
derivative flame retardant with high flame retardant efficiency, DOPO derivative /PA66 composite was
prepared by blending it with PA66. Limiting oxygen index and vertical flame test were conducted on DOPO
derivative /PA66 composite. The thermal stability, flame retardancy and mechanical properties of the
composite were characterized by thermal gravimetric analyzer, cone calorimeter and electronic universal
testing machine. The results showed that the DOPO derivative could facilitate the transformation of PA66
into carbon, and the amount of residual carbon increased with the increase of the dosage of flame retardant.
When the mass fraction of DOPO derivative reached 10%, the flame retardance grade of DOPO
derivatives/ PA66 composite reached V-0, and LOI reached 27.5%. As the addition of flame retardant
increased, the ignition time would be delayed. The peak heat release rate and total heat release would

decrease significantly. When the mass fraction of DOPO derivative was up to 10%, the tensile strength of
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DOPO derivative/PA66 composite decreased by 19. 1%, and the elongation at break decreased by 9. 0%.

This result can provide a reference for the preparation of new high-efficiency phosphorus-based flame

retardant and the fabrication of flame retardant PA66 via blending.

Key words: DOPO derivative; PA66; composite material; flame retardant; blending modification;

phosphorus-based flame retardant
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