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Effect of Alkyl Phosphonates/Phosphozapene on Synergistic Flame Retardant Properties of PA66
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Abstract : In order to improve the flame retardant, thermal stability and comprehensive mechanical properties of nylon 66
(PA66), halogen-free flame retardant PA66 composites were prepared by melt blending with aluminum diisobutylphosphinate
(APBA) as flame retardant and 9, 10-dihydro-9, 10-dioxa-10-phosphaphenanthrene-10-oxa-2, 3-epoxypropane (DIDOPO) as syner-
gistic flame retardant. The flame retardant properties, thermal stability, mechanical properties and charring properties of the materi-
als were studied by means of vertical combustion test (UL94), limiting oxygen index (LOI) test , thermogravimetric (TG) analyzer
and scanning electron microscopy (SEM). The results show that when APBA flame retardant is added alone, the LOI value and
flame retardant grade of the composite increase with the increase of flame retardant. When the addition amount of APBA reach 15%,
the flame retardant composite could pass the UL94 V-0 flame retardant grade, the LOI value reach 34.6%, and the carbon residue is
less than 1%, indicating that it has a certain gas phase flame retardant effect, but its mechanical properties are significantly lower
than those of pure PA66. The tensile strength, bend strength and impact strength are decreased by 22.31%, 3.15% and 24.00%,
respectively. Further study found that the UL94 vertical combustion of PA66/15% (APBA+DIDOPO)(2: 1) composites can also
reach UL94 V-0 level, and the LOI value is 35.4%. Compared with PA66/15%APBA composites, the tensile and bend strength of
PA66/15%APBA composites are increased by 11.27% and 1.62% respectively. It shows that the addition of DIDOPO improves the
flame retardant effect of the composite material in the condensed phase, has a good synergistic flame retardant effect, and the
mechanical properties of the composite flame retardant composite are better than those of the single flame retardant composite.
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