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Polypropylene (PP) copolymers are widely used in the industry for manufacturing machine components due to their versatility in being processed by different transformation methods, such as extrusion and injection  molding, as well as their low-cost and good mechanical properties. PP copolymer has a second monomer of ethylene, which increases the impact strength over PP homopolymer. In the beverage industry, PPcopolymers are employed in support pieces, known as cups, that hold glass bottles during the cleaning stage. However, despite the high chemical and mechanical resistance of PP copolymers, the lifespan of these pieces in the bottle washing process ranges from 3 to 6 months due to the severe loading conditions, temperature, and composition of the cleaning solutions. Aiming to reduce process costs and explore the possibility of reusing waste in the beverage industry, this study proposed investigating the effect of recycling pieces of beverage industry seeking to reintroduce this material into the industry. In this way, recycled PP copolymer in proportions of 1, 5, and 10 wt% were blended to neat PP copolymer and the mechanical and rheological properties were investigated. The PP copolymer with different contents (1, 5, and 10 wt%) of recycled PP  were processed in a twin-screw extruder (AX Plásticos, model AX16:40DR, with L/D = 40, temperature profile from 170 to        200 °C, and screw rotation speed of 100 rpm). Test specimens were injection molded (MH Equipamentos, with a molding temperature of 210 °C and mold temperature of 80 °C). The materials were evakuated  using Izod impact strength (ASTM D256) and and Melt Flow Index (MFI) according to ASTM D1238. A general increase in MFI with the addition of recycled PP copolymer was observed. This behavior is associated to a decrease in the melt viscosity of the composition. The addition of 10 wt% of recycled material contributed to the decrease in mechanical properties, with a decrease in ultimate tensile strength and elastic modulus. However, the addition of up to 5 wt% does not affect these properties, and may be a sustainable alternative for the production of parts for the beverage industry.This study is crucial for understanding the behavior of PP copolymer and its recyclability.
Keywords: Recycling, Polypropylene copolymers, Rheological Properties and Mechanical Properties
Acknowledgments:

CAPES -  Coordenação de Aperfeiçoamento de Pessoal de Nível Superior and Ambev.

