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Role of Guest Molecules in a Super Magnesium lon-Conducting Metal-Organic Framework
(!Graduate School of Science, Tokyo University of Science) O Yuto Yoshida,! Masaaki
Sadakiyo'

In recent years, there has been a lot of research on creating ionic conductors by using the
nanospace of metal-organic frameworks (MOFs) as the ion-conducting pathways. We have
focused on ionic conduction of magnesium ions (Mg*") in MOFs." Previously, we have
demonstrated that a Mg?'-included MOF, MIL-101o{Mg(TFSI),}x (TFSI" =
Bis(trifluoromethanesulfonyl)imide), showed superionic conductivity of around 1023 S cm™! at
room temperature by introducing optimal guest molecules that enhance Mg?* conduction in its
pores. However, the role of the guest molecules is still unclear. In this study, to clarify this point,
we demonstrate the dependence of ionic conductivity on partial pressure of the guest vapor.
The ionic conductivity of MIL-101o{Mg(TFSI),}1¢ was evaluated by alternating current
impedance measurements under the controlled vapor pressure of the optimal guest, acetonitrile
(MeCN). The sample showed strong dependence of the conductivity on the vapor pressure and
exhibited superionic conductivity around 10 S cm™! above 0.5 P/P, at room temperature. From
the combination of the results of adsorption isotherms and the conductivity, we succeeded in
clarifying the relationship between the number of adsorbed guest molecules and the ionic
conductivity.
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