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Structure and Electronic State of Metal Complexes in lonic Liquids Observed by
Soft X-ray Spectroscopy
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The complex formation of Ni(1l) with dimethyl sulfoxide (DMSO), methanol
(MeOH), and acetonitrile (AN) was observed in ionic liquids. Moreover, the interactions between
ionic liquids and molecular liquids were clarified using IR, Raman, and NMR techniques. To elucidate
the changes in the electronic structures of ionic liquids by complex formation, soft X-ray
absorption and emission (XAS and XES) spectroscopic experiments were performed on the N K-edge of
ionic liquids. The stability constants of the Ni(ll) complex were higher in the order of DMSO >> AN
> MeOH. Thus, the hydrogen bonding between the imidazolium ring and molecular liquids may not
markedly affect the complex formation. The electronic structure of the N atoms within ionic liquid
may not be strongly influenced by the interaction between the cation and anion of ionic liquids. It
is shown that the interaction between both ions is very weak.
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