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Influence of Fillers on Flame Retardancy of Flame Retarded Polypropylene Used for Geo-grid

Yan Long, Xu Zhisheng
(Institute of Disaster Prevention Science and Safety Technology, Central South University, Changsha 410075, China)

Abstract : The influences of talc, calcium carbonate, zinc borate and carbon black on the flame retardancy of flame retarded
polypropylene samples used for geo-grid were studied by using limited oxygen index (LOI), alcohol blow lamp test, cone calorimeter
and thermo-gravimetric analyzer etc.. The correlations between the alcohol blow lamp test and other fire tests were analyzed. The
results show that there are clearly Pearson correlations between LOI value, alcohol blow lamp rating and time to ignition (TTI), the
addition of the four fillers reduces the LOI values and TTI of the samples while calcium carbonate and carbon black with high content
reduce the LOI obviously and fail to pass the alcohol blow lamp test. Meanwhile, there are some differences during combustion of
the samples with addition of different fillers by cone calorimeter technique. The addition of zinc borate reduces the peak heat release
rate, total heat release and smoke production rate of the samples. The thermal stability of the samples filled with carbon black is
improved and the heat release rate is decreased, but carbon black has a bad effect on the total heat release and smoke production
rate. Talc and calcium carbonate show negative influence on the heat release rate and total heat release while they reduce the smoke
production rate of the samples. The results of comprehensive considering these fire methods indicate that the samples filled with zinc
borate acquires the best flame retardancy comparing to other fillers.

Keywords : polypropylene ; geo-grid ; filler ; flame retardancy ; thermal stability
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