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Dependence of lonic Conductivity of an Aluminum Ion-Containing Metal-Organic Framework

on Partial Vapor Pressure
(! Graduate School of Science, Tokyo University of Science) oRyo Nakashima,! Masaaki
Sadakiyo'

Ionic conduction in solids has been actively studied in recent years because of its potential
applications in solid-state batteries. However, most of the reported cases are monovalent ionic
conduction (e.g. lithium ion conduction). There are few reports of high conductivity at room
temperature with multivalent cations such as aluminum ion (AlI**) because of their strong
electrostatic interactions. We previously presented that Ni-MOF-74 containing aluminum salt
inside its pores exhibits high conductivity under organic guest vapor. In this study, we aimed
to elucidate the conduction mechanism in this compound. We measured adsorption isotherms
and partial pressure dependence of ionic conductivity under methanol vapor. As a result, it was
confirmed that the conductivity drastically increased when the sample adsorbed approximately
more than six methanol molecules per AI**. In addition, IR measurements under guest vapor
revealed that the included AI** are coordinated with the included guest molecules. These results
suggest that the efficient ionic conduction of AI** was achieved by formation of the coordinated
ionic carriers.
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