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In the transition toward a decarbonized society, reducing CO- emissions and plastic waste is
a critical challenge. Plastics and synthetic textiles, especially cotton/polyester blends, are
difficult to recycle because of their heterogeneous composition. While mechanical recycling is
widely used, chemical recycling offers a promising route for recovering high-purity monomers
from complex materials. We have developed a selective chemical recycling process for
cotton/polyester blended fibers using microwave irradiation in the presence of a specific
catalyst and ethylene glycol (Scheme 1). Within a few minutes, the polyester component is
efficiently depolymerized into bis(hydroxyethyl) terephthalate (BHET), while the cotton fibers
remain mechanically intact. Ethylene glycol serves as both solvent and reactant, and the
selective catalyst enables polyester depolymerization under mild conditions without damaging
cellulose. The recovered BHET is purified by simple crystallization with yields of
approximately 70%, and cotton fibers are obtained almost quantitatively. This approach is
expected to provide a practical pathway for recycling blended textiles and could be extended
to other polymer blends, contributing to a circular economy for plastics and fibers. The
recovered monomer can be directly reused for polyester resynthesis, enabling closed-loop
material circulation. The concept also offers insights into material design for recyclability at
the molecular level.
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