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Abstract
Statement of the Problem: Every day, plastics are generating a high amount of waste. This is not only associated with single-use plastics (SUP) for packaging, but also from several other applications including automotive, building, construction, energy, leisure, sports, transport, etc. All these materials must now be recycled/revalorized after their end-of-life (EOF) to comply with the concepts of sustainable development (SD) and circular economy (CE). This also helps to reduce their accumulation into landfills or eventually in the oceans. Methodology & Theoretical Orientation: In this study, statistics on plastics recycling were gathered and analyzed to determine the main applications/areas generating plastics wastes. Then, different options were proposed for specific material recycling, especially for different structures or compositions (blends, composites, foams, multilayers, etc.). In all cases, the focus was on mechanical recycling. As a first application, a two-component wheel was produced, each part being made of 100% recycled polymers. For example, the inside was made of high density polyethylene (HDPE) from rigid bottles, while the exterior was a blend of the same HDPE (good interfacial adhesion/compatibility between both parts) with different concentrations (0-95% wt.) of ground tire rubber (GTR). The compounds were made by twin-screw extrusion and the final parts were produced via compression molding. Conclusion & Significance: The results obtained showed that after an optimization of the processing conditions (pressure, temperature, time, etc.), a wide range of different properties (elasticity, hardness, impact, rigidity, strength, etc.) can be easily obtained by simply changing the GTR content. This indicates that 100% recyclable and sustainable parts can be produced for an application as reported in Figure 1.  Depending on the initial materials used, different looks can be produced without special processes and even additives. These results open the door for future development by using different polymers for the dispersed and the continuous phases. 
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Figure 1. Examples of wheels based on 100% recycled materials. 
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