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Study on recycling performances of polyethylene terephthalate methanolysis catalyzed
by transition metal oxide materials

GAO Jiacheng', YANG Lei', SU Min?, PU Yufan', HE Jiaxi', YUAN Li', WANG Dajun’, OUYANG Like'
(1. School of Chemical Engineering, Sichuan University, Chengdu 610207, Sichuan, China; 2. National Key Laboratory of Porous
Materials for Separation and Conversion, Southwest Institute of Chemical Co., Ltd., Chengdu 610207, Sichuan, China)

Abstract: The problem of environmental pollution and resource waste caused by large-scale waste of polyethylene terephthalate (PET)
plastics needs to be solved urgently. PET methanolysis technology has emerged as a crucial breakthrough due to its low cost and efficient
closed-loop recovery characteristics. In view of the current problems such as difficult separation, insufficient stability and high cost of
PET methanolysis catalysts, focusing on transition metal oxide (such as ZnO, MnO) materials with simple and stable structure, low cost
and easy recovery, studies such as catalyst screening, reaction condition optimization, cycle stability testing, structure-activity
relationship and catalytic reaction mechanism analysis were carried out. The results show that under the optimal conditions of
temperature of 180 °C, ZnO dosage (relative to PET mass fraction) of 10.0%, methanol feed ratio of 40 mL/g and reaction time of 2 h,
for commercial PET particles and post-consumer PET bottle flakes, the PET depolymerization rates both are 100% and the dimethyl
terephthalate yields are 89.1% and 91.0%, respectively. ZnO can maintain stable structure and catalytic performance throughout 10 cycles
of reaction. The catalytic process involves a synergistic mechanism utilizing dual active sites (Zn*" sites + oxygen vacancy sites) on ZnO.
The good catalytic performance and stability of ZnO are attributed to its abundance of dual active sites and intrinsic stability.
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Table 1 Main experiment materials
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Fig. 1 Product yields, PET depolymerization rates (a) and
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product selectivities (b) of different transition metal

oxide materials in PET methanolysis
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Fig. 2 Effects of reaction temperatures on product yields, PET
depolymerization rates (a) and product selectivities (b)
of ZnO in PET methanolysis
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Fig.3 Effects of reaction time on product yields, PET
depolymerization rates (a) and product selectivities (b)
of ZnO in PET methanolysis
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Fig.4 Effects of ZnO amounts on product yields, PET
depolymerization rates (a) and product selectivities (b)
of ZnO in PET methanolysis
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