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Determination of Distribution and Structures of Cupric Chloro Complexes in Hydrochloric
Acid Solutions using Factor Analysis of UV-Vis and X-ray Absorption Spectra and Validation
using ab-initio Technique (‘Institute of Multidisciplinary Research for Advanced Materials,
Tohoku University) OMasahito Uchikoshi,' Takatoshi Matsumoto'

Attention should be paid to conditions of chemical species in aqueous solution employing
ion-exchange and solvent extraction in the separation of metals besides extracting agents.
Therefore, the distribution of cupric chloro complexes in hydrochloric acid solutions was
investigated using factor analysis and validated using ab-initio technique.

An empirical estimation of a number of components was proposed. Distribution of cupric
chloro complexes based on thermodynamic models was employed to decompose UV-Vis
absorption spectra and the most possible thermodynamic model was optimized. The results
were applied to X-ray absorption spectra (XAS) and those of the individual species were
obtained. The structures of cupric chloro complexes were determined using FEFF fitting. Stable
structures of cupric chloro complexes were calculated and compared with the structures
determined experimentally. Consequently, the most reasonable distribution was determined;
There were four cupric chloro complexes and their formation constants were successfully
determined.
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