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Abstract

Metal organic frameworks (MOFs) Integrating with Mxenes refers as a hybrid class of
versatile chemical compounds that have a multitude of properties beneficial for small particle
capture and volatile gases, including high porosity, large surface area, chemical tunability, and
a generous surface area to volume ratio. This exceptional combination of properties was
exploited to coat on silk for creating remarkable air pollution filters, achieving removal
efficiencies of 96.4%, 97.3%, and 98.2% for Cu-BDC MOF/Silk, Ti3C2Tx Mxenes/Silk, and
Ti3C2Tx Mxenes/Cu-BDC MOF/Silk respectively during 5-minute once-through filtration. This
approach allows for a significant decrease in the energy demand, offering a solution for
sustainable solution for air purification. The air purifier was fabricated via 3D printing of

thermoplastic polylactic acid filament with porous surfaces. In addition, the air purifier was
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assembled to incorporate this reusable MOF-Mxene air filterretaining more than 96% removal
efficiency up to tenth washes. The kinetic mechanism for the catalytic oxidation of volatile
organic compounds (VOCs) relied on the reaction at the oxygen-containing groups of the MOF-
Mxene as well as the absorbed VOCs on their active surfaces. Under action of the active sites,
02 or O-molecules are dissociated into active oxygen atoms, superoxide radical, hydroxyl

radical, single oxygen that oxidized several VOC molecules to neutral molecules.
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