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Hydrogen evolution using porous ionic crystals composed of salen complexes and polyacids
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Hydrogen is a promising next-generation energy carrier, while new hydrogen evolution
reaction (HER) catalysts are needed to replace expensive platinum group catalysts for hydrogen
production. Polyoxometalate (POM)-based compounds have attracted attention as next-
generation HER catalysts; however, the composition-structure-activity relationship has not
been established because of their complex compositions and structures. In this study, we
synthesized a series of crystalline Keggin-type POM ([XW1204]") complexes as HER
electrocatalysts and aimed to clarify the effects of the heterometal (X) and counter cations (Cs"
or metal-salen, salen = N,N’-bis(salicylidene)ethylenediamine) on their functionality. The
crystalline complexes showed superior activity to either POM or metal-salen alone, and
synergistic effects of complexation were observed. More efficient HER was achieved by
constructing crystalline complexes with transition-metal-substituted Keggin-type POMs.
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