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Table 1 B -Elimination reactions of different titanium catalysts and corresponding Gibbs free energies (kJ/mol)

Ti(OEY),

M1 mechanism

M2 mechanism

Ti(OEL),"

M1 mechanism M2 mechanism

Reactant 0.0 0.0 0.0 0.0
Transition state 184.1 187.4 178.2 156.1
Product -38.1 -33.9 -38.1 473
TOF/(h™") 1.6x 107 7.6x107 63x107 10.0

156.1 kJ/mol.
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DFT Study on the Mechanism of Thermal Degradation of Polyester

ZHANG Jia-long', GUAN Zhen-yu', ZHU You-cai’, LIU Zhen”
(1. SINOPEC Shanghai Research Institute of Petrochemical Technology, Shanghai 201208, China;
2. School of Chemical Engineering, East China University of Science and Technology, Shanghai 200237, China )

Abstract: The mechanism of thermal degradation of polyester by Ti-based catalyst was investigated by density
functional theory (DFT) calculations. The Lewis acid catalyzed thermal degradation mechanism (M1 mechanism) and
the alkoxy ligand assisted thermal degradation mechanism (M2 mechanism) were investigated for the depolymerization
of ethylene dibenzoate (EDB) catalyzed by Ti(OEt), and the cationic Ti(OEt);", respectively. The calculations showed
that the activation energy barriers for the Lewis acid catalyzed thermal degradation by both catalysts is similar to the
barrier in the absence of the catalyst. The cationic Ti(OEt);" significantly reduced the activation barrier for thermal
degradation of EDB (M2 mechanism), which is believed to be the active center for the depolymerization of EDB. The
principal interacting orbital (PIO) analysis revealed more orbital interactions between the cationic catalyst and the
EDB polyester.

Key words: DFT; thermal degradation; reaction mechanism; orbital interaction



