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Performance of Polypropylene Treated with PEPA and a Novel Nitrogen Containing Flame Retardant
Huang Gaoneng', Liu Shenghua', Lu Fenghui’, Yin Biaolin'
(1. Key Laboratory of Green Chemical Technology of Guangdong Province, South China University of Technology, Guangzhou 510640, China ;
2. Shunde Polytechnic, Shunde 528300, China)

Abstract : A novel nitrogen containing flame retardant,4,4',4"—(1,3, 5—triazine-2,4, 6-triyl)tris(oxy) tribenzohydrazide
(TNTN) was synthesized from cyanuric chloride, methyl-4-hydroxybenzoate, hydrazine hydrate. The structure of TNTN was
characterized by '"H NMR, °C NMR spectrum analysis. The synthesized compound and 2,6, 7-trioxa-1-phosphabicyclo-[2.2.2]
octane-4-methanol-1-oxide(PEPA) was incorporated into polypropylene (PP) with different ratio to prepare intumescent flame
retardant polypropylene thermosets (IFR—PP). The combustion and thermal properties of PP thermosets were investigated by limiting
oxygen index (LOI), vertical burning (UL-94), thermogravimetric (TG) analysis, cone calorimetry (CCT) and scanning electron
microscopy (SEM) tests. The results demonstrate that IFR—PP has both excellent flame retardancy and anti-dripping ability. When
the ratio of PEPA and TNTN is 2 : 1, PP thermosets pass UL-94 V-0 flammability rating and its LOI value reach 33.7%, which
shows a good flame retardant performance. TG test results reveal that the incorporation of IFR-PP into PP stimulate the degradation
of thermosets ahead of time and charring formation, when the ratio of PEPA and TNTN is 5 : 1, char yield of thermosets increase
from 0.07% to 20.6% at 600°C . CCT parameter show that heat release rate and total heat release is also obviously reduced compared
to pure PP. The incorporation of TNTN and PEPA promote PP thermosets forming more homogeneous and compact char layer
during combustion by SEM tests, which prevente the underlying matrix from further decomposition and combustion, consequently
enhancing the flame retardancy of PP thermosets.
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