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Study on Synthesis and Adsorption Heat of a Cobalt(Il) Nanoporous Metal Complex
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Porous materials such as activated carbons, zeolites, and nanoporous metal complexes
(NMCs) are used as adsorbents. In general, the adsorption of gas molecules into adsorbents
generates heat, which can be effectively used in a heat pump. On the other hand, in gas
storage and separation application, it is problematic that adsorption performance decreases due
to the temperature rising of the adsorbent. Recently, NMCs that exhibit phase changes are
gained attention for controlling the adsorption heat. For example, flexible NMCs change the
framework upon gas adsorption, in which the adsorption heat is canceled by the endotherm of
the structural change.

Recently, spin-crossover, the phenomenon in which the electron state is reversibly switched
between high-spin and low-spin, is paid attention to thermal control. In this study, we
synthesized a MOF based on cobalt(Il) ion that can introduce spin-crossover property into a
MOF. The heat of adsorption of the MOF is measured simultaneously with the adsorption
isotherm to directly observe the heat balance during the synthesis and gas adsorption process.
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