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Solvent extraction is one of the most common separation or purification methods. However, most of the organic
solvents used are flammable and harmful for the environment and human health. lonic liquids (ILs) are the salts which
are in liquid form at normal temperature; they are nonvolatile, which assures nonflammability and a low impact on the
environment and human health. A safe and environmentally benign separation system should be constructed by using
ILs as alternatives to conventional organic solvents in solvent extraction.

First, the extraction behavior of substituted benzenes in some IL/water systems was investigated. It was found that
the ILs have strong interactions with polar functional groups such as —OH, —COOH, and —NH,; however, the
extractability of the ILs for the electrically neutral compounds is similar to that of organic solvents such as 1-octanol, and
no specificity was observed. On the other hand, the ILs exhibit higher extractability for ionic species than conventional
organic solvents. From the study of extraction of various phenolate anions with ILs, it was found that the phenolate
anions in the aqueous phase are extracted by exchange with the IL anion in the IL phase (ion exchange mechanism); the
extractability is higher when the IL is composed of a more hydrophaobic cation and a more hydrophilic anion.

Next, the extraction of various heavy metals was examined. In general, hydrophobic and low viscous ILs have low
extractability for metal ions. In this study, we prepared novel extractants fully composed of ILs, which were mixtures of
a hydrophobic and low viscous NTf,-based IL (NTf,” = bis(trifluoromethanesulfonyl)amide ion) and an organic anion
exchanger (an IL containing hydrophilic anions such as CI” and NO3). Using the IL mixtures, palladium(ll) and
platinum(IV) could be quantitatively extracted as chloro-complex anions from their hydrochloric acid solutions by the ion
exchange mechanism, whereas base metals such as iron(l11), copper(ll), and zinc(ll) were little extracted. The palladium
and platinum in the IL phase could be back-extracted with aqueous nitric acid solutions, where selective stripping of
platinum was also possible by controlling the nitric acid concentration. The IL mixtures could be repeatedly used
because the species composition of the mixtures returned to the original state through the back extraction process. This
study provides an efficient separation method for the platinum group metals in acidic chloride media using the IL mixtures
which are recyclable, safe, and environmentally benign.




