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Abstract

This review provides an overview of the health hazards of the polymeric materials emissions under
combustion. As well as, addressing the importance of using metal oxides nanoparticles as flame retardants
additives, especially ZnO, FeZOS, MgO and A1203, since these nano-oxides catalyze the formation of thermal
barrier (char barrier) to prevent polymeric materials to burn, and to prevent its toxic hazard emissions.
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Introduction

The combustion of polymeric materials leads to toxic gases emission and products, like
chlorine, styrene, and carbon monoxide CO. Styrene poses the greatest toxicological risk.

Styrene gas and carbon monoxide that emitted from polymeric materials during
combustion leads to suffocation that goes to death, there are potential concerns of inhalation
of such gases and products lead to health problems and increase in the probability of human
cancer [1,2].
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Figure 1: SEM photos of the char residues.

Thus, there’s an argument needs to use metal oxides nanoparticles as flame retardant
additives, as they are going to make thermal barrier that prevents the rapid thermal
deterioration of polymeric materials and thus lead to reduces the possibility of emitting
toxic polymeric products when it faces to heat and fire [3,4]. The review focuses on the metal
oxide nanoparticle as flame retardants additives to polymeric materials to enhance thermal
properties of these materials, which lead to decrease the emission of toxic product. Many
researchers used ZnO, Fe,0,, MgO and Al 0, nanoparticles as flame retardants. Because of
these metal oxides nanoparticles primarily contribute to the formation of additional double
bonds and cross-links in the polymer molecules, which this process going to slow down the

polymer degradation, by catalyzing the formation of char during combustion [5-8]. Therefore,
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an increase in the char catalysis leads to the formation of char
barrier that prevents the degradation of polymer and reduces its
toxic emissions. Harhoosh et al. [9] presented the morphology of
the carbonized residue sample that contains 6 mas. % of melamine
polyphosphate and 1 mas. % of Al,O, nanoparticles as shown in
Figure 1. The presented morphologies were carbonized residue of
the obtained samples after heated to 350 °C, they showed that the
unmodified unsaturated polyester resin sample was cracked under
heating Figure 1a, while the modified sample that contain 6 mas.
% of melamine polyphosphate and 1 mas. % of Al,0, nanoparticles
was formed a carbonized layer or a ceramic layer on the surface
of unsaturated polyester resin as shown in Figure 1b. In work [9]
was investigated that the carbonized layer protects the substrate of
unsaturated polyester resin material.

As mentioned above, it can be concluded that the using of metal
oxides nanoparticles as flame retardants additives in the polymeric
materials’ construction leads to decrease in the toxic effect of
polymeric materials, by form a char barrier (carbonized layer) on
the surface of polymers.

Conclusion

The idea of this review is to emphasize the need of metal oxides
nanoparticles as flame retardants additives in polymeric materials
to minimize the toxic effect of the burning polymeric materials
hazard on our health and life. As well as the concept of char barrier
that catalyzed to form by the metal oxides nanoparticles has been
described.
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