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Chemical modeling of platinum %roup metal of extraction reactions from nitric
acid solution based on ligand field analysis
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We conducted research with the aim of simulating the solvent extraction
reaction of platinum-group elements based on the prediction of the coordination structures and the
complexation reactions of platinum group elements contained as fission products in high-level
radioactive liquid waste, First, we benchmarked the exchange and correlation functional functionals
in the DFT method using the reported M&#246;ssbauer isomer shift values of the platinum group metal
complexes, and then used the results to model the complexes of Ru, Rh, and Pd ions with nitrate
ions, chloride ions, and ligands, and confirmed the validity of the model by comparing them with the

experimental values. Furthermore, it was found that the typology of ion associative-/coordinative-
type extraction of Pd ions can be predicted by DFT calculation. A new guideline for DFT modeling of
solvent extraction of platinum group elements was provided.
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