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Introduction

To reduce the amount of plastic that ends up in the environment and recover value from wastes, which is nowadays a critical global challenge the
transition from the traditional linear economy to a circular economy represents a key solution. However, energy-efficient, eco-friendly, and cost-
effective recycling technologies for low-grade plastics are still lacking, as virgin fossil-based plastics remain cheaper to produce. This gap has driven
efforts to find methods that address existing plastic waste to achieve new valuable polymer materials that overcome recyclability challenges.

In this study, waste expanded polystyrene (WEPS) and a widespread biodegradable polyester, namely po

ybutylene adipate terephthalate

(PBAT), were selected as case-study materials. Consequently, depending on their chemical nature, two different chemical recycling approaches were
explored to obtain building-blocks that, in turn, can be used to produce high-molecular-weight polymers and/or polymer-based materials.
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Conclusive remarks

e St seems to polymerize starting
from pre-formed WEPS chains

e \iscoelastic properties increase
with wEPS amount, reaching or

exceeding original wEPS values
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Macrocyclic oligomers (MCOs)
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CDP reactions:
high dilution (1% wt/vol), solvent reflux temperature, 3 mol% catalyst vs.polymer
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* GPC of the parent PBAT (black traces) were performed with the columns set for polymers
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Conclusive remarks \;

®* Widely used n-Bu,SnO remains so far the most efficient catalyst in the explored
conditions

® For the CDP Iin 2-MeTHF, traces of MCOs family together with linear PBAT
oligomers/polymers are present at the end of the reaction

® Non-toxic Zn- and Ti-based catalytic systems may be promising for CDP of PBAT
performed In the green solvent 2-MeTHF, even though they deserve further
Investigation

Acknowledgments

MICS (Made in Italy-Circular and Sustainable) Extended Partnership, financed by the European Union Next-Generation

EU (PIANO NAZIONALE DI RIPRESA E RESILIENZA (PNRR)-Extended Partnership PEO0000004-Spoke 3.
The authors also thank Dr. Pierluigi Barbaro and Dr. Carmen Moreno-Marrodan at ICCOM-CNR (Florence) for providing
the ZnO catalyst.




	Diapositiva 1

