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In recent years, ionic liquids (ILs) have received great interest
since they have unconventional physical properties superior,
in many respects, to those of common molecular liquids.
They are usually nonvolatile, nonflammable, less toxic, and
are good solvents for both organics and inorganics. They
have extremely large electrochemical windows, up to seven
volts and high thermal stability, up to 300–400◦C. Most of
the liquid known hitherto have very low vapor pressure (e.g.,
at or near room temperature around 10−11–10−10 mbar)
which makes new experiments under vacuum conditions
possible. Low vapor pressure also reduces solvent losses in
bulk processing and so ILs are the subject of much interest
and speculation in respect of green chemistry. Moreover, the
ionic liquids are “designable” as it is possible to design ILs
with the necessary properties for specific applications by a
proper choice of cations and anions. In addition to their
extraordinary features, ionic liquids also typically have
reasonable conductivities and viscosities contributing to
their potential as neoteric solvents for a wide variety of appli-
cations including electrodeposition, electrocatalysis, elec-
tropolymerization, electrochemical capacitors, sensors, sepa-
rations, and organic synthesis. They are also being developed
for energy devices such as batteries, fuel cells, and solar
photoelectrochemical cells. Furthermore, they are being
explored for possible applications in the nuclear fuel cycle.
The present themed issue demonstrates the potentialities of
ionic liquids in electrochemical applications.

The “Ionic Liquids” themed issue contains some inter-
esting papers exploring the high potential of ionic liquids as
electrochemical solvents. As the electrochemical stability of
ionic liquids is an important characteristic for their appli-
cations as electrolytes, quantum chemical calculations are
employed to predict the electrochemical stability of ionic
liquids. It is shown in this issue that the quantum chemical
calculation is an excellent approach to predict the electro-
chemical window of ionic liquids. A comprehensive overview
on the electrochemical applications of ionic liquids in spent
fuel reprocessing and nuclear waste management is pre-
sented. The current status of the research on the electro-
chemical recovery of actinides and fission products using
ionic liquids is systematically described.

The importance of ionic liquids for the synthesis of
conducting polymers and nanoparticles is highlighted in
another review paper with the focus on the electrochemical
sensors and biosensors based on ionic- liquid-/composite-
modified electrodes. The modification of a typical cation-
exchange polymeric membrane by inclusion of the IL cation
into the matrix structure and its effect on chemical, thermal,
and charge transport is also presented in this issue. The
ionic-liquid-modified membranes are interesting for a wide
variety of applications, particularly for electrochemical
devices. The electrodeposition of magnesium from different
imidazolium-based ionic liquids is also described. The
electrodeposition of Mg is a good example for the prospects
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of ionic liquids in the electrodeposition of reactive metals
which in the past were only accessible using high temperature
molten salts or, in part, organic solvents.
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