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Metal-organic frameworks (MOFs) are crystalline solids with an infinite framework formed
by self-assembly of metal ions and organic ligands. MOFs are expected to be applied to the
separation of small molecules such as gases. MOFs with structural flexibility show a rapid
increase in gas adsorption following a structural change, called gate-adsorption. Here, if MOFs
with significantly different crystal structures during gas adsorption can be developed depending
on gas molecules, it is expected that a gas corresponding to one of the structures will be
selectively adsorbed during mixed-gas adsorption.

In this study, we synthesized a new MOF with a Kagome-type MOF, which is one of flexible
MOFs, having an azulene moiety (Cu-Azulene-MOF). Cu-Azulene-MOF showed two-step
adsorption isotherms for CO,, C;H, and C,Hs. Powder X-ray diffraction measurements under
gas atmospheres revealed that the lattice constants of CO,-adsobedthe Cu-Azulene-MOF was
different from those of C,H, or C,Hs-adsorbed ones. This suggests that Cu-Azulene-MOFs are
expected to effectively separate CO, from C,H, or C,Hs. In fact, gas separation test
demonstrated that CO, could be separated from the gas mixture with C,H4 using Cu-Azulene-
MOF.
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