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Abstract

Rapid increase in plastic consumption rate leads to many serious environmental problems. Although
mechanical recycling of post-consumer plastics has been practiced, deterioration in properties of the resulting products
limits their use to only low-value products. Chemical recycling of plastic wastes into their smaller-sized constituents
is vitally important in converting these into starting materials for other value-added products, which can accelerate
global transition towards the circular economy for sustainable development. In our research center, processes for
effective chemical recycling of post-consumer polyester products, especially the most widely-used poly(ethylene
terephthalate) (PET), polylactide (PLA), and polybutylene succinate (PBS), utilizing alcoholysis reaction have been
developed. Microwave irradiation and suitable catalyst systems are employed, in comparison with conventional
heating sources. Effects of chemical structures and number of hydroxyl functional groups of the alcohol reagents on
the reaction efficiency, production yield, and structures of the resulting alcoholyzed products have been examined.
Chemical structures of the products and insights into mechanisms of the reactions were investigated by gel-permeation
chromatography (GPC), 2-dimensional nuclear magnetic resonance (2D-NMR), and Fourier transform infrared
(FTIR) spectroscopy. Efficiency of the alcoholysis process, types of the alcohol reagents, and the process conditions
have been successfully optimized to generate products with desired chemical structures and properties. Feasibility of
scaling up the process has been assessed. These resulting products have high potential for use as starting materials for
value-added products, such as, metal organic framework (MOF) materials, polyester-cured natural rubbers, aliphatic-
aromatic copolyesters, degradable polyester-based adhesives, polyurethane products, and polymeric 3D- printing

filaments.
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