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The amorphous state of metal-organic frameworks (MOFs) reveals unique properties like
responsiveness, meltability, and glass formation, with MOF liquids particularly notable for their
moldability and vitrification into diverse shapes. [1]. This presentation focuses on liquid and
glassy MOFs, especially the zeolitic imidazolate framework (ZIF) family, discussing how chemical
design tunes their thermal and mechanical properties, such as melting points and glass
transition temperatures.[2] Additionally, we examine how intrinsic porosity in ZIF glasses
depends on their molecular building blocks and precursor topologies, with potential applications
in Kinetic gas separation, such as propylene-propane separation.[3] We will also introduce recent
advancements in modifying MOF glasses in their liquid state, demonstrating initial chemical
reactions like ligand incorporation, exchange, and salt dissolution.

In the second part, we present a new class of MOF-based fluid composites: breathing porous
liquids (bPLs). These comprise gas-responsive MOF particles in silicone oil that mimic
haemoglobin’s cooperative gas-binding. This unique breathing behaviour suggests applications
in gas separation processes, such as CO, scrubbing from flue gas.[4] This talk highlights the
chemistry of MOF liquids, glasses, and composites, showcasing their potential for innovative
technological applications.
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