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Synergistic Flame Retardant Mechanism-of PA66./ AIPi/ PPEBS Composites
Cai Zengping, Wang Biaobing
(School of Materials Science and Engineering, Changzhou University, Changzhou 213164, China)

Abstract : The flame retardant nylon 66 (PA66) composite was prepared on an internal mixer by melt blending using aluminum
diethyl phosphinate (AlPi) and potassium perfluorobutyl sulfonate (PPFBS) as complex flame retardant, which synergistic effects on
the flame retardancy and flame retardant mechanism of PA66 were investigated by thermogravimetric-mass spectrometry and scan-
ning electron microscopy. The results show that the flame retardant PA66 composite can pass the vertical combustion V-0 test and
the limiting oxygen index (LOI) reaches 31.1% at loading level of 6 phr AIPi and 0.08 phr PPFBS. With the incorporation of the
complex flame retardant, as contrast to the reduction of the mechanical properties, the thermal stability of the flame retardant PA66
composite was improved and the rate of carbon residue increases from 4.1% to 10.2%. Non-flammable gases are released during the
combustion, and a continuous and compact carbon layer is formed. The flame retardant mechanism of the composite is a condensed
phase and gas-phase flame retardant role, revealing that AIPi and PPFBS displays synergistic flame retardant effect.

Keywords : nylon 66 ; aluminum diethyl phosphinate ; potassium perfluorobutyl sulfonate ; synergistic flame retardant
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