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Abstract

Due attention to application and wide used of polypropylene (PP) in daily life and
to have a high flammability, the exact study of behavior of its combustion is avoidance.
The polymeric materials is degraded with absorption the heat and released volatiles that to
be flaming if to settle in the suitable conditions. The results of experimental and theoretical
researches show that the rate of degradation (on the other hand the rate of release volatiles)
is the most important factor in ignition processes of polymers. The fire safety of materials
can be significantly enhanced by increased ignition resistance, reduced flame spread rates,
reduced heat release rates, and reduced amount of toxic and smoke products, preferably
simultaneously.

The most common approach to enhance fire safety performance is the use of flame
retardant additives in large volume commodity polymers. For this reason, study of the
effect of additives to be important for control the thermal degradation of polymers, so that
they have minimum impact on physical properties and product cost.

Calcium carbonate (CaCOs3) is the relatively cheap mineral that exist an abundant in
the earth’s crust and it cause to improve some mechanical properties and thermal stability
of PP. One of the important applications of Nano techniques is increased resistance of
polymers against of fire and therefore decreased the flammability of them.

In the present work the effect of the CaCO; Nano particles in the polypropylene is
studied on the flame spread rate, heat release rate, ignition resistance, and toxic and smoke
production such as carbon mono oxide (CO) by experimental and theoretical model.

Experimental results (to be down on the vertical sheets) shows that the increase of
the weight percentage of the CaCO; Nano particles in the PP/ CaCO; Nano composites
decrease the flame spread rate (downward flame spread), maximum heat release rate, the
carbon mono oxide while increased ignition resistance.

Theoretical results shows that the flame spread rate proportional to the inverse
thicknesses of the sheet, thermal properties of the composites, the dropping factor, and the
weight percentage of the additives. The proportion factor is obtained from comparison the
experimental method with theoretical method.
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