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Abstract

Although metal-organic frameworks (MOFs), microporous materials composed of metal
clusters and linked with organic ligands, have been intensively studied for the last two
decades, bringing them into large production scale remains one of the biggest challenges
owing to the high cost of organic ligands and energy-consuming synthesis processes. To
address this issue, polyethylene terephthalate (PET) has been recently used as a linker
source to decrease the total cost of MOF synthesis. However, PET-derived MOFs are
generally prepared through a solvothermal or hydrothermal technique where the large-scale
applications are limited by high temperatures and long reaction times owing to the sluggish
nucleation and crystallization rates, leading to high total cost and energy. Herein, |

demonstrate that ethylene glycol (EG)-treated PET can be used as a linker source for the



solvent-free synthesis of UiO-66(Zr) MOF via the “grinding and heating” technique. While
the partial noncatalytic glycolysis process allowed PET to be readily crushed into fine powder,
hydrolysis of the treated PET by water molecules from the Zr precursor was the key to the
crystal growth of UiO-66(Zr). At 130 °C and without the addition of any additives, highly
porous and crystalline UiO-66(Zr) can be synthesized within 24 h with Zr:PET ratio of 2:1
(w/w). The as-synthesized material was even active for Pechmann condensation of
resorcinol and ethyl acetoacetate to produce hymecromone. Overall, this work
demonstrates the most sustainable and economical way to convert PET plastic into MOF

material applicable for catalysis application.
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