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SULPHOXIDES AS SOLVATING REAGENTS FOR
THE SEPARATION OF METAL IONS*
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Iowa State University, Ames, Iowa 50010, U.S.A.
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Summary-The solvent extraction properties of the following sulphox­
ides have been evaluated: di-n-octyl sulphoxide (DOSO), bis(n­
octylsulphinyl)methane (BOSM), bis(n-octylsulphinyl)ethane (BOSE)
and p-tolyl sulphoxide (PTSO). By use of reversed-phase paper
chromatography as a qualitative surveying technique, the interactions
of these sulphoxides with some fifty metal ions were investigated in
several acid-ligand systems. All sulphoxides were studied in I-10M
hydrochloric and nitric acids; DOSO and BOSM were also studied
in perchloric acid and ammonium thiocyanate-perchloric acid mixtures.
Observations are made concerning sulphoxide-metal interactions and
the existence of several useful analytical separation systems is pointed
out. The synthesis and characterization of BOSM and BOSE are
described.

ORGANIC sulphoxides contain the semi-polar sulphur-oxygen grouping >S -+ 0,
which is very effective in solvating metal ions and metal-ligand complexes. This
ability is amply demonstrated by the simplest sulphoxide, dimethyl sulphoxide, which
forms a large number of metal complexes. The higher molecular-weight sulphoxides,
unlike the analogous organophosphorus compounds, have received scant attention as
reagents for separations. The small amount of work that has been reported, however,
has verified that such sulphoxides are excellent reagents for solvent extraction of metal
ions in solution. The extraction of uranium from nitric and hydrochloric acids has
been studied.v" Other investigations have been concerned with the extraction of
thorium.v! gold," zirconium,' mineral acids8 •9 and with fundamental studies on the
nature of sulphoxide-metal interactions.s-" Symmetrical alkyl sulphoxides have
mainly been used, but there has been mention of methyl alkyl sulphoxides.w-"

The purpose of the present work is to survey the analytical possibilities of separa­
tions with higher molecular-weight sulphoxides, by using paper chromatography.
Paper is impregnated with an appropriate sulphoxide, and approximately 50 different
metal ions are studied, aqueous solutions of different acids at varying concentrations
being used as eluents. Complexation by the sulphoxide (or solvation of a metal­
ligand complex by the sulphoxide) is indicated when the Rt value is significantly lower
than that on unimpregnated paper. For conditions where complexation is indicated,
it is expected that a metal ion will be extracted from aqueous solution into an organic
solvent containing a dissolved sulphoxide. Obviously, chromatographic experiments
on paper impregnated with a solid sulphoxide do not exactly duplicate the situation
existing in solvent extraction, where the sulphoxide is dissolved in an organic solvent.
At high acid concentrations, for example, some solid complexes might exhibit some

* Work was performed in the Ames Laboratory of the U.S. Atomic Energy Commission. Con­
tribution No. 2521.

t Present address: Research Laboratories, Rohm and Haas Company, Philadelphia, Pennsyl­
vania.
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