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Even though plastics are widely used in various industrial applications, problems have

occurred concerning the quality of the packaged products, due to the presence of potentially

toxic additives that can migrate out of the polymer and thus contaminate the surrounding

medium. This phenomenon is due to the fact that the additives are only mixed with the polymer

powder before the plastic is molded, and as no chemical bond keeps them into the polymer

matrix, additives are able to migrate as the plastic ages. In order to avoid this phenomenon,

which can lead to the rejection of biomaterials, or food or drugs contamination problems, we

intend to graft the additives into the polymer matrix by means of ionizing radiation. Indeed,

previous studies have shown that radiation induces the formation of free radicals and

hydroperoxides that can react with monomers to create covalent bonds. Our work deals with

electron beam irradiation of polypropylene PP) containing a known concentration of Irganox

I 0 1 0 a polyphenolic antioxidant.

High performance liquid chromatography (HPLQ measurements have been performed

in order to evaluate the behavior of the additives under ionizing radiation, but the polymer

matrix must also be characterized as a function of the absorbed radiation dose. This present

study ives FTIR, high temperature size exclusion chromatography (SEC) and differential

scanning calorimetry (DSC) results performed on both PP and Irganox 1010. They evidence

the formation of oxidative groups such as free alcohols and hydroperoxides, and the formation

of double bonds in the PP. SEC results highlight the scission of the polymer chains correlated

to the degradation of the crystalline domains observed by DSC. Those physico-chemical

modifications must be characterized for the understanding of the grafting and before the

antioxidant activity is evaluated.


