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Amide-functionalized ionic liquids for the extraction and back-extraction of platinum group
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Platinum group metals (PGMs) are widely used as three-way catalysts for automobiles and
electronic devices. However, the recycling process is an important issue because of small
production of PGMs. PGMs recycling is carried out by the solvent extraction method, requiring
flammable and highly volatile amine-based organic solvents. Since it has a high environmental
load, a new extraction method with a low environmental load is strongly desired. Recently,
ionic liquids (ILs) are considered to be alternative green solvents for PGM extraction because
of their non-flammable and non-volatile properties?. In this study, novel ILs with amide-moiety
C3, C6, C9, and C12 have been developed by amidation of carboxyl-functionalized IL and
alkyl amines for the extraction of PGMs. As a result, a carboxyl-functionalized IL could not
extract any PGMs, while amide-functionalized ILs showed high efficiency for extraction of
PGMs. C9 extracted more than 90% of Rh and more than 95% of Pd and Pt. PGMs in the IL
phase could be back-extracted by nitric acid or aqueous ammonia.
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Scheme 1. Synthesis procedure of amide-functionalized ionic liquids.
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