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Polypropylene (PP) is one of the most widely used thermoplastic polymers in automotive, electrical, and medical applications. In the
automotive industry, PP accounts for more than half of all plastics used in vehicles; therefore, recycling of PP is an important issue.
Recently, the use of recycled materials has been mandated in certain product sectors, creating a need for reliable and objective methods

to distinguish recycled materials from virgin materials.

In this study, three potential indicators for identifying recycled PP were investigated: (1) contamination by polyethylene (PE), (2)
structural changes in additives, and (3) changes in low-molecular-weight compounds such as oligomers.
Virgin PP compound pellets, recycled PP feedstock pellets, and recycled PP compound pellets supplied by the same compounder

(Company X) were analyzed.

To evaluate PE contamination, *C NMR measurements were performed. However, PE was not detected in any of the samples,

indicating that the presence of PE is not a reliable indicator of recycled PP.
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analyzed by LC/UV (Fig. 1). The results showed higher levels of Irganox 1010 — v
degradation and transformation products in recycled PP than in virgin PP. The ¥
same tendency was observed for multiple lots obtained from the same » i
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Finally, volatile compounds released during heating were analyzed by -
GC/MS (Fig. 2). Although no significant differences were observed in the types ] Voo,
of compounds detected, differences were found in the peak area ratios of (W/
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Fig. 2 Gas chromatogram of PP out gas (Pellet. Company X)
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