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Rapid Water Adsorption/Desorption Ability of Metal-Organic Framework with Coordinatively
Unsaturated Site ('Osaka Metropolitan University) O Yuto Toki,! Kenji Okada,' Arisa
Fukatsu,! Masahide Takahashi'

Metal-organic frameworks (MOFs) are expected for water harvesters and desiccants due to
their ultrahigh surface areas and high structural and chemical designability. Although some
MOFs have demonstrated distinct water adsorption, the desorption process requires high
energy such as high temperature over 60 °C. Cu-MOF-74 composed of copper ions and 1,4-
dioxido-2,5-benzeneicarboxylate has unsaturated coordination sites, showing high adsorption
capacity for specific gas molecules. In this study, it was revealed that Cu-MOF-74 desorbed
water molecules at 45 °C and their adsorption-desorption cycles were completed within 30
seconds by alternating humidity to 15 %RH and 5 %RH. FT-IR measurement suggested that
water molecules are adsorbed to oxygen atoms of the MOF (carboxylate and phenolate) by
hydrogen bonding. It is considered that the high-speed water desorption is led by loose
hydrogen bonding between water molecules and Cu-MOF-74. Therefore, Cu-MOF-74 could
be expected for water harvesters or desiccants with low energy consumption and high efficiency.
Keywords : Metal-organic framework, Water harvesting, Porous functional material;
Unsaturated coordination site; Water resources
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Absorption @ 3400 cm’

o
=]
=]

© The Chemical Society of Japan - [C]C304-4am-02 -



