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Preparation of Pyridine Diacid Comprising Ionic Liquid and Its Application in Catalytic Degradation of
Bottle Grade Polyester
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(School of Petrochemical Engineering, Shenyang University of Technology, Liaoyang 111003, China)

Abstract : Five diacid comprising ionic liquid catalysts N-3-sulfonic acid group-propyl pyridine chloride metal salts were
prepared by direct synthetic method, and their chemical structures were characterized and analyzed. The ability of the five diacid
comprising ionic liquid catalysts to catalyze the alcoholysis of bottle grade polyester was studied with the mineral water bottle as re-
action substrate, and the chemical structure of degradation product bis(2-hydroxyethyl) terephthalate (BHET) was analyzed. Then,
the ability of the five diacid comprising ionic liquid catalysts to catalyze the repolymerization of BHET was studied. The results
show that the five diacid comprising ionic liquid catalysts are a target product, wherein the catalytic alcoholysis performance of N-
3-sulfonic acid group-propyl pyridine chloride iron salt (PyPSCI-FeCl,) is optimal, the alcoholysis rate of the bottle grade polyester
is 92.8% and the BHET yield can reach 90.33% when the mineral water bottle is degraded at 210°C for 8 h. In the polymerization
reaction, the catalytic performance of catalyst PyPSCI-FeCl, is the best. Under the process conditions of pre-polycondensation at
270°C for 0.5 h,final polycondensation at 285°C. for 2 h,the viscosity average molecular weight of the polymerization product can
reach 12 538. This shows that the diacid comprising ionic liquid catalyst shows excellent catalytic performance for the degradation
and repolymerization of polyester, which is beneficial to the reuse of waste bottle grade polyester.

Keywords : ionic liquid ; bottle grade polyester ; catalyst ; degradation ; polymerization
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