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Effects of Hindered Amine Polymer on Performance of Intumescent Flame Retardant Polypropylene Composites
Huang Jianguang, Jiang Jiali, Nong Yanyan, Liang Minyi, Zhang:Yikun, Feng Caimin, Wu Haiyan, Chen Yudong
(College of Light Chemical Industry and Materials Engineering;, Shunde Polytechnic, Foshan 528333, China)

Abstract : Hindered amine polymer was synthesized. by using 4-amion-2,2,6, 6-tetramentylniperidine, ethylenediamine and
cyanuric chloride, and it was characterized by Fourier transform infrared spectroscopy and elemental analysis. It was added into am-
monium polyphosphate (APP) and pentaerythritol (PER) mixture to form intumescent flame retardant. The intumescent flame retar-
dant polypropylene (PP) compositeswas prepared. The effects of hindered amine polymer content on the flame retardant properties of
PP composite were investigated, and the synergistic mechanism between APP /PER and hindered amine polymer was revealed. The
results show that the flame retardancy of intumescent flame retardant PP composite can be significantly improved by adding a small
amount of hindered amine polymer. When the addition of hindered amine polymer is 2.0%, the LOI value of composite is 28.4%,
and the Vertical combustion level reaches V-0. Thermogravimetric-mass spectrometry results show that hindered amine polymer de-
lays the thermal degradation of PP composite with more char residue, and slows production rate of CO and CO, which presents radi-
cal trap effect. The scanning electron microscope, X-ray photoelectron spectroscopy and laser Raman spectroscopy results reveal that
hindered amine polymer improves composites to form more char residue and remained more C—H structure in the char.

Keywords : polypropylene ; hindered amine polymer ; intumescent flame retardant ; flame retardant mechanism ; free radical
trapping
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