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Preparation and Properties of ADP Synergistic APP / PER Flame Retardant PP
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(1. Institute of Functional Organic Molecular Engineering, College of Chemistry and Chemical Engineering, Henan University, Kaifeng 475004, China ;
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Abstract : Intumescent flame retardant polypropylene (PP) was prepared by melt blending with aluminum diethylphosphinate
(ADP) as a synergist and compounded with the traditional intumescent flame retardant system of ammonium polyphosphate (APP) /
pentaerythritol (PER). The properties and retardant mechanism of the flame PP were studied by the limit oxygen index (LOI), the
vertical burning test, cone calorimeter, scanning electron microscope and thermogravimetric analyser. The results show that ADP
and APP /PER has a good synergistic flame retardant effect, which can not only improve the carbon residue and carbon layer quality
of the flame retardant system, but also effectively inhibiting the melting droplets and reducing the amount of smoke generated in the
combustion. It is a greener flame retardant system. When the mass ratio of APP /PER and ADP is 6 : 1, and the flame retardant sys-
tem total additive content is 24%, the LOI of flame retardant PP is 29.8%, the vertical combustion reachs V-0 grade, and the smoke
generation is 76.9% lower than that of the system without ADP. The study of flame retardant mechanism shows that the system is
dominated by condensed phase flame-retardant mechanism and accompanying simultaneously gas phase flame-retardant mechanism.

Keywords : polypropylene ; flame retardancy ; aluminum diethylphosphite ; ammonium polyphosphate ; pentaerythritol ; syn-
ergistic effect
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