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Abstract
The circular economy relates to the efficiency of material consumption. This research analyses polyamide and poly(ethylene terephtalate) (PET) polymeric	materials recovered from the seas and oceans to identify recycling possibilities. Their use as a source of raw materials should be analyzed to exploit the fossil resources they contain. Marine litter is defined as any persistent solid material, manufactured or processed, that is discarded or abandoned in the marine environment directly or indirectly, intentionally or unintentionally. Annually between 1.15 and 2.41 million tons of plastic enters the ocean from rivers. As more than half of the plastic is less dense than water, it will not sink once it is in the sea.
Once marine litter has been located and identified, it must be treated for reuse, for recycling or for other uses such as energy recovery.
The treatment techniques for marine plastic waste are similar to those used for land-based plastic waste. However, it should be noted that the marine origin usually involves degradation of the materials by the presence of UV radiation, marine organisms or sand and the effect of mechanical forces (wind, currents, etc.).
One of the most abundant types of waste found in the sea is that related to fishing activities. An estimated 640,000 tons of abandoned, lost and discarded fishing gear reaches the ocean annually, which constitutes around 10-11% of marine litter. Mechanical recycling appears to be a suitable method for the manufacture of new nylon 6 products. The process includes several stages: fishing net waste is washed, cut, shredded and dried before the extrusion process, carried out at 255-270°C. The filaments or pellets obtained by extrusion can then be used for the manufacture of new products.
PET materials account for 7% of global plastics production, with approximately 18.8 million tons produced per year. However, more than 40% of consumed PET bottles and containers are not collected, and many of them end up in the sea. PET marine litter shows different degradation mechanisms depending on the marine compartments in which it is found. Indeed, PET degradation mechanisms may be different if the bottle is in the upper compartments of the sea, where hydrolysis and photo degradation occurs under the effect of UV radiation, or on the seabed, where it appears to be stable for approximately fifteen years.
This degradation takes place mainly at the ester bonds of PET, generating carboxyl (-COO) and hydroxyl (-OH) groups. However, the best option for recycling degraded PET samples, such as marine PET, appears to be chemical recycling.
Conclusion: The degradation of the residues limits the recycling possibilities. In the case of marine litter, polyamide fishing nets can be recycled by thermo-mechanical processing while chemical recycling is most suitable for PET bottles.
Importance of Research
The circular economy is committed to efficiency in the use of materials. Recycling of plastic products is necessary to reduce the consumption of fossil resources. The physical and chemical state of marine waste must be identified in order to adapt the recycling process.
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