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Guest-induced Superionic Conduction of Magnesium in Metal-Organic Framework with Large
Pore Size ('Graduate School of Science, Tokyo University of Science) O Yuto Yoshida,'
Sadakiyo Masaaki'

In recent years, there has been a lot of research on creating ionic conductors using the
nanospace of metal-organic frameworks (MOFs)". We have focused on ionic conduction of
magnesium ions (Mg*") in MOFs. In our previous study?, a magnesium salt, Mg(TFSI), (TFSI-
= Bis(trifluoromethanesulfonyl)imide) was introduced into the pores of Mg-MOF-74 having
one-dimensional pores. We evaluated ionic conductivity under various guest vapors and
revealed that Mg-MOF-74>Mg(TFSI), showed superionic conductivity of around 10 S cm™!
under methanol vapor at room temperature.

In this study, we focus on a MOF, MIL-101, having larger pore size to achieve higher ionic
conductivity. We synthesized MIL-101 including Mg(TFSI), (MIL-101>Mg(TFSI),) using the
similar method for Mg-MOF-745Mg(TFSI),. The drastic difference in adsorption amount
observed in N, adsorption isotherms measurement (77 K) revealed that the Mg(TFSI), was
successfully introduced inside the pores of MIL-101 (Fig.1). The ionic conductivity was
estimated by AC impedance measurements under dry nitrogen or various guest vapors after
dehydration of the sample. The results showed that the ionic conductivity strongly depends on
guest species. Under acetonitrile vapor, the sample showed superionic conductivity around 10~
> S cm! at room temperature.
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