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Depolymerization of Polyethylene Terephthalate in Sub- and Supercritical Water

WANG Mei-xian, PAN Zhi-yan, DAI Juan-juan, LIN Chun-mian
(College of Biological & Environmental Engineering, Zhejiang University of Technology, Hangzhou 310032, China)

Abstract: Depolymerization of polyethylene terephthalate (PET) in sub- and supercritical water was carried
out in a batch autoclave. The influences of experimental parameters, such as reaction time, reaction temperature
and the ratio of water to PET, on the depolymerization ratio and the yield of TPA (terephthalic acid) and EG
(ethylene glycol) were investigated. The HPLC, FT-IR, GC and GC-MS were used to analyze the solid product
(TPA) and liquid product (EG), respectively. It was found that the depolymerization temperature and time are
two critical factors for the depolymerization process, and the PET could be effectively depolymerized under the
temperature of 220~400°C, pressure of 2.2~31.5 MPa and reaction time of 5~90 min. The optimal PET
depolymerization conditions found are temperature of 320°C, reaction time of 15 min and the ratio (water to
PET) of 8. Under these conditions, PET could be depolymerized totally and the yields of TPA and EG could
reach 93.23% and 39.90%, respectively. In addition, a reaction mechanism of the hydrolysis of PET was
proposed, and the kinetic analysis shows that the depolymerization reaction in sub- and supercritical water is a
first-order reaction and its activation energy is 90.47 kJ-mol™'. The obtained results could enforce the basic
knowledge of selecting PET depolymerization medium and the technological parameters for PET
depolymerization.
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