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There is an urgent need to advance recycling technology for persistent
plastics such as polyethylene terephthalate (PET). In this study, we proposed a "fast PET
degradation system" using immobilized enzymes as a novel bio-recycling method. Two types of
PET-degrading enzymes were immobilized densely and oriented in the ordered pores of nanospace
materials. The degradation rate was dramatically improved by shortening the mass transfer distance
between the enzymes to the sub-nanometer order. Furthermore, by controlling the hydrophobicity of
the silica pore surface, the contact frequency between the hydrophobic reaction substrate and the
enzyme was improved, thereby establishing a fundamental technology for a highly efficient and
environmentally friendly degradation system for persistent plastics.
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