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One step closer to understanding a metal

extraction mechanism into ionic liquid

THE SCIENCE

An ionic liquid is an organic solvent made entirely of ions. They

have been used extensively for metal extraction, a process of

transferring metallic species dissolved in an aqueous (water-

based) media into an organic solvent. In principle, the aqueous

and the organic phases are immiscible, meaning that they do not [ Aquecus phase |
dissolve. However, it was found that an ionic liquid can partially '
dissolve into the aqueous phase and triggers some chemical
interactions that lead to the distribution of ions between the

two liquid phases. This process is affected by several factors. For Q> @

instance, the presence and the concentration of other dissolved -m EIE
ions in the aqueous phase. - "'._ ‘.-'
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THE IMPACT

Understanding the chemical interactions between ionic liquids
and water is paramount to explaining the mechanism of metal
extraction in that chemical system. This knowledge can be used KT e
by scientists to explain the chemical form of the species being

extracted and eventually to improve the extraction efficiency

when necessary. Additionally, this work is the first stage in a Ovganic phase 'I
study of the extraction of the metallic element indium, which is
expected to have similar chemical properties to the superheavy
element nihonium (element 113). This work contributes to
developing new techniques for studying the chemistry of super-
heavy elements.
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Dissolution of [Hbet][Tf,N] ionic liquid into the aqueous phase initiates chemical
interactions and distribution of ions between the two liquid phases.

SUMMARY
A betainium-based ionic liquid (commonly written as [Hbet]
[Tf2N]) has an interesting property because it has a functional-
ized carboxylic acid group that can form complex compounds
with metal ions. This ionic liquid can be used to extract various
metal ions, but to explain the metal extraction mechanism into
this organic solvent, its interaction with water was first studied
in the presence and absence of agueous hydrochloric acid (HCI) w Q) - under Award No. DE-FG02-93ER40773, and Department of

d . orleh . b Hvd [ il i | - Energy National Nuclear Security Administration through the
and zwitterionic betaine (bet). Hydrochloric acid is commonly Charles M. Folden Il \;clear Science and Security Consortium under Award Num-
used as the aqueous media in the extraction system, while bet ber DENAO003180. This report was prepared as an account
is the precursor of [Hbet][Tf,N] whose presence in the aqueous of work sponsored by an agency of the United States Govern-

. 2 . . . ment. Neither the United States Government nor any agency

[Hbet][Tf,N] was mixed with water, a fraction of the [Hbet+]
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press or implied, or assumes any legal liability or respgnsibility
cations and [Tf,N-] anions was transferred into the water phase. Ii%rnthgp%%cr:;ﬂgybfgg:ﬁ'ftgr“sfgég;s“gg;'(;‘Seesj %‘cﬂgg r'gsfggps"'
The presence of HCl increases the solubility of [Hbet+] but has that its use would not inf’ringe privately owned’rights. Refer-
the opposite effect on [Tf2N-]. The dissolution of [Hbet][Tf,N] in ence herein to any specific commercial product, process, or
the aqueous phase initiated other chemical reactions such as the | Zi'gfﬁo?ﬁgggfsgﬁ{?ﬁoﬁﬁﬁﬁfe"éﬁ.mgﬁffgit#éi'rs‘éﬁn(’é??rw'se
formation and transfer of [HTf,N] acid to the ionic liquid phase, Evgeny E. Tereshatov  recommendation, or favoring by the United States Government
changes in water equilibria, and partition of bet between the two orany g%%?g%tggfgtf-n?fe‘ég‘r’ﬁ qugtgpg?i%?lzgtf ?huot?:gsffﬁé
phases (when it is present in excess). Brr?i?:g States Government oronyyogency thereof.
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