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Introduction

Marine plastic pollution is a growing environmental challenge, with approximately 80% of plastic entering seas and oceans originating from land-based sources and being transported through
rivers, canals, and harbours. Continuous fragmentation of larger plastic debris generates microplastics, creating long-term ecological risks and highlighting the need for effective waste

management strategies across the entire plastic lifecycle. Mlechanical recycling remains the most common treatment route; howeuver, its efficiency decreases for contaminated and degraded
waste streams. In such cases, advanced approaches such as solvent-based purification and chemical recycling provide promising alternatives for converting plastic waste into valuable products
and secondary raw materials. Within the Circular Ocean Plastic (COP) project, riverine plastic waste collected in Gdansk was investigated as a potential feedstock for recycling processes. Solvent-
based recycling of polyolefins (PP and HDPE) and chemical recycling of PET waste were explored to evaluate their potential for plastic valorization and circular economy applications.
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Figure 1. Workflow of plastic waste collection, characterization, and valorization within the Circular Ocean Plastic (COP) project, including waste collection, polymer identification, Figure 2. Composition and distribution of collected ocean-bound plastic (OBP) waste fractions from the Mottawa River.

composition analysis, and selection of chemical recycling pathways.
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Figure 3. (@) Recovered PP powders at different temperatures (b) FT-IR spectra of PP dissolved in cymene at different temperatures and (c) a) based on 'H NMR studies. Temperature = 197-200°C, time = 90 min.

DSC curves of PP dissolved in cyemene and xylene at 130°C. (d) Hansen solubility parameter sphere model for PP.
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