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Figure 1 (Color online) Design strategies of binuclear catalysts and their catalytic performance for PET hydrolysis. (a) Active sites and reaction
mechanism of OpdA-catalyzed phosphoester hydrolysis; (b) simulating the active center of OpdA for the hydrolysis of PET; (c) specific activities of
different binuclear metal complex catalysts for PET hydrolysis; (d) hydrolysis kinetics of PET catalyzed by binuclear Zn catalysts compared with

commercial HiC enzyme; (¢) comparison of specific activity and space-time yield in catalytic depolymerization [25].
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Figure 2 (Color online) Substituent effects in binuclear zinc-catalyzed hydrolysis of PET. (a) Schematic illustration of substituted binuclear zinc-
catalyzed alkaline hydrolysis of PET; (b) Hammett correlation plot; (c) comparison of thermodynamic energy barriers for endothermic steps in the
catalytic hydrolysis process; (d) comparison of specific activities for catalytic depolymerization [26].
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Figure 3 (Color online) Comparison of TOF values of binuclear manganese catalyst for (a) glycolysis of PC and (b) glycolysis of polyesters with
reported catalysts; (c) key steps in binuclear manganese-catalyzed glycolysis of PC [34].
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Figure 4 (Color online) (a) Process flow for catalytic hydrolysis
recycling of PET/cotton fabrics; (b) effect of hydrolysis conditions on
separation time and recovery yield [48].
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Figure 5 (Color online) Comparison of the properties of PBAT and PBAT/Zn,L. (a) Typical stress-strain curves; (b) simulated composting results; (c)

cell viability analysis [58].
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Abstract: Chemical recycling of waste polyesters is an effective approach to mitigate plastic pollution and enables the
valorization of plastic waste. However, the depolymerization of polyesters is often hindered by sluggish kinetics, and
most existing catalytic systems operate via intermolecular nucleophilic substitution mechanisms with limited efficiency.
This review summarizes our group’s recent progress in binuclear metal complex catalysts that enable efficient polyester
depolymerization through intramolecular transesterification. We first discuss the catalytic mechanisms and structural
optimization of binuclear complexes, and further introduce their applications in the chemical recycling of PET-cotton
blended textiles, selective recovery of mixed polyester components, accelerated composting degradation of
biodegradable plastics, and environmental degradation of microplastics in aqueous systems. Finally, the key challenges
faced by binuclear catalysts in chemical recycling of plastics are discussed, and future research directions and potential
applications are outlined.
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