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Uptake of cations with high selectivity and capacity from agueous solutions by
redox-active ionic crystals
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PoIKoxometalates (POMs) are nano-sized anionic metal-oxygen clusters of
early transition metals with redox properties, which have been utilized as constituents of
redox-active porous frameworks. In this work, we report redox-active porous ionic crystals based on
Keggin-type POMs with highly-selective Cs+ adsorption property. The crystal possess closed pores,
which are gaps between closely-packed oppositely-charged molecular ions, and Cs+ is selectively
adsorbed among the alkali metal and alkaline earth metal cations via reduction of the crystal with
ascorbic acid (reduction-induced Cs+ uptake). Despite the high selectivity to Cs+, there are several
tasks to solve: Heating is needed and slow kinetics. In order to solve these tasks, Dawson-type
POMs are employed because the molecular size and reduction potential are larger and higher,
respectively, than those of Keggin-type POMs, which increase the pore volume and facilitate the
reduction-induced Cs+ uptake.
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