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Professional Expertise

Solvent extraction and solid-phase extraction of metal ions from natural waters as an ion-pair
with various alkylammonium ions and/or chelate extractans.

Thermodynamics and kinetics of complex formation reaction in non-coordinating
non-aqueous solvents and the structural aspects for related complexes in solids as well as in
solution.

Instrumental analysis of metal ions using atomic spectrometry such as atomic absorption
spectrometry and inductively coupled plasma mass spectrometry.

Research Fields of Interest
Solvent extraction of ion-pair

Most of anions in water can be extracted into organic solvents such as benzene, octane, and
chloroform as an ion-pair with alkylammonium ions such as trioctylmethylammonium ion as
a bulky hydrophobic cation. The extraction reaction and dimerization reaction and/or
dissociation reaction of such ion-pair is precisely measured for gathering thermodynamic
parameters and structural influence of cation and anion and the effect of solvents are clarified
on the basis of solute-solute and solute-solvent interaction. Such results can be applied to
design specific separation systems.

Solid-phase extraction of metal ions

Recent trends of “Green Chemistry” requires non-toxic and re-usable separation system in
the fields of Analytical Chemistry. Based on the knowledge of solvent extraction, he is trying
the possibility of replacing the traditional organic solvent to solid phase extractants, which is
some organic substituents such as octadecyl- and phenyl-group is chemically modified on
silica-gel. The simple anion-tetraalkylammonium system and cobalt(Ill) complexes are now
under testing for the extractabilities of such solid-phase extraction system. In addition, he
tried to modify silica-gel by aminomethylenephosphonate group as a chelate extractant. The
extractabilities of some metal ions and thermodynamic behavior are under examined.

Thermodynamic behavior of transition metal complexes in non-aqueous solvents

Most transition metal ions are exist in 6-coordinated solvated structure such as [Co(OH,)s]*
in coordination solvents such as water. They can also take 4-coordinate structure, however, in
non-coordinating solvents such as 1,2-dichloroethane. Such low coordination number state of
metal ions is regarded as an intermediate state of catalytic cycle of metal ions. The
thermodynamic behavior and steric effect of ligand has been investigated by
spectrophotometry, calorimetry, and solvent extraction technique.

Instrumental analysis

For the studies above, the commercially available instrument have been customized, such as
automatic spectrophotometric titration system of u.v.-visible spectrometer and continuous
flow detection system of ICP-MS system.
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