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Theoretical exploration of rare metal extractant taking into account molecular
fluctuation effect
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Usually, affinity between metal ions and their chelate can be explained by HSAB.
However, there is a problem in desining rare metal extractant using HSAB theory. For example chelating
affinity of a rare metal elements, Pd2+, is not proportional to the hardness or softness of chelating
atoms. When we use a limited number of soft atoms, e.g. S, we can get the best extractant for Pd2+. In
this study, we tried to understand chemical interactions between Pd2+ ion and its extractant. Using
fragment molecular orbital based molecular dynamics (FMO-MD) and Car-Parinello molecular dynamics (CPMD)
simulations, binding affinities of Pd2+ to various rare metal extractant based on crown-ether were
investigated. As a result, we found that molecular fluctuation effect is important to determine Pd2+
affinity.
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