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Rare metals are often used in electronic devices that support our lives, e.g. in the exhaust gas
purification catalyst system. Origin of rare metals are unevenly distributed in the Americas, Africa
and China. In this regard, the economic |ife of our country is dependent on foreign countries. For our
country’ s industrial competitiveness in the future, large amounts of scrap to be dropped from (urban
mining), there is a need to develop the technology to recycle useful elements well.

In this study, we have carried out the development of the first principle molecular dynamics-based
open-shell as simulation technology to reveal the chemical solvation of rare metals.We especially
focused on the solvation of lanthanides and developed new simulation technique, 4f-in-core Model Core
Potential. Lanthanides have (4f)"(5d) "% (6s) "% valence electronic structure, and open-shell electrons
are gathered in a narrow 4f orbits. It has been considered difficult to treat the open shell electronic
structure of lanthanides in ab initio manner. However, the spatial distribution of 4f electrons are
very narrow, thus, we could treat them as pseudo—core electrons. With this idea, we developed new pseudo
potential calculation method, 4f-in-core model core potential.With the newly developed 4f-in-core MCP,
we could tread lanthanides as a pseudo closed shel| system, and we could apply them on the problem of
lanthanides solvation. By performing ab initio molecular dynamics with 4f-in-core MCP, we could
concluded that early lanthanides has 9 coordination structure, on the other hand late |lanthanides has
8 coordination structure
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