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Optimization of Titanium Benzoate for Efficient Degradation of Waste PET
by Response Surface Methodology

Wen Ruiyang, Shen Guoliang, Meng Linghui, Han Yaojie,Zhou Chao, Yu Yang, Huo Yue, Xu Shijie, Wei Jie
(School of Petrochemical Engineering, Shenyang University of Technology, Liaoyang 111003, China)

Abstract : Polyethylene glycol terephthalate (PET) is a polyester plastic with good properties based on petroleum-based deriva-
tives and is used in a wide range of applications. Its good stability makes it difficult to degrade in nature after disposa, and chemical
recycling of PET is currently the most effective way to recover it. In this paper, titanium benzoate catalysts were prepared by a one-
pot method using titanate and benzoic acid as raw materials and used in the reaction to catalyze the degradation of poly-waste PET
by ethylene glycol. The effect of solvent dosage, catalyst dosage, and reaction temperature on the yield of bis-hydroxyethyl tere-
phthalate (BHET) obtained from the alcoholysis reaction was investigated, and the Box-Behnken design response surface analysis
was chosen to investigate the effect of single-factor inter. The effect of interaction between single factors on the yield of BHET was
investigated by Box-Behnken design response surface analysis. The prepared catalyst and its depolymerization product BHET were
characterized. The results show that the catalyst particle size is uniform and has good catalytic performance in the depolymerization
reaction. The product is determined to be BHET by Fourier Transform Infrared Spectrometer and Differential Scanning Calorimeter
analysis. When the waste PET quality is 5 g, the amount of glycol solvent is 25 g, the amount of catalyst is 2.9% of PET mass, the
reaction temperature is 220 °C, and the reaction time is 3 h, the yield of BHET is 87.2%. The reaction mechanism of alcoholysis of
PET was analyzed according to the experimental results, which can provide some reference for the degradation of polymer waste
and other ester exchange reactions.

Keywords : one pot method ; bis-hydroxyethyl terephthalate ; waste polyethylene glycol terephthalate ; response surface
method ; glycol
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