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Abstract—The second, final part of the review. The use of ionic liquids in voltammetry and amperometry as
organic electrolytes for carrying out electrochemical processes, extraction, and voltammetric analysis and for
the development of composite materials and the creation of electrochemical sensors is discussed. The most
important use of ionic liquids for modifying electrode membranes is considered: as an inert matrices allowing
the immobilization of ionophore components and also as ionophore components of membranes of liquid-

based and solid-state ion-selective electrodes.
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The high dissolving power, non-volatility, high
conductivity and thermal stability, and a wide electro-
chemical “window” and electrochemical stability—
all these properties make ILs attractive for use in elec-
trochemical methods of analysis. We can note the fol-
lowing directions of using ILs [1]:

* as organic electrolytes for carrying out electro-
chemical processes difficult-to-implement in usual
solvents;

» for extraction and voltammetric determinations;

+ in the development of composite materials and
the creation of electrochemical sensors (conductive
polymers, conductive gels, etc.);

» for modifying of electrode membranes.

VOLTAMMETRY AND AMPEROMETRY

Recently more and more publications have
appeared on the use of ionic liquids in voltammetry.
The width of the electrochemical “window” of ILs is
determined by the nature of ions forming the 1L and
also by the material of the used indicator electrode. In
using ILs as organic supporting electrolytes, one
should take into account that, at high potentials, elec-
trodes made of carbon materials can interact with flu-
orinated anions of the IL. In addition, the width of the
“window” is affected by the impurity of water and the
presence of foreign easily oxidized substances in the
IL. Studies on the use of ILs as media for the investi-
gation of complex electrochemical processes were
conducted. A wide range of potentials of conducting
ILs ensures the investigation of diverse redox reactions
in their media. Information in this direction we sum-
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marized in the review [1], which covered publications
up to 2007. In this review, we will dwell on the works of
the last years. In general, let us note that, in recent
years, the use of ILs in voltammetry has been concen-
trated on the study of properties and potentials of
modified electrodes made of different materials.

Cyclic voltammetry on a graphite electrode was
described for studying electrochemical properties of
lutetium bisphthalocyanine (LuPc,) in the medium of
an IL and tetraoctylphosphonium bromide [2]. A mix-
ture of an IL with LuPc, was applied onto a graphite
electrode, and a film was obtained on the electrode
surface after drying. Tetraoctylphosphonium bromide
is a viscous, gel-like ionic liquid acting as a matrix
containing LuPc,. The modified electrode was
immersed in an aqueous solution and the electric
transformation of LuPc, was investigated depending
on the nature and concentration of anions in the aque-

ous solution: ClO,, Br-, or Cl~. The conducted
research using an electrode modified by a IL + LuPc,
film indicated that the stage determining the rate of
electric transformation of LuPc, at the interface
organic phase—aqueous solution was the transfer of
ions from the aqueous phase to the IL.

Ionic liquids are finding more and more wide
application as matrices in the creation of amperomet-
ric sensors. They are usually used in combination with
various compounds: polymers, cellulose, carbon
nanotubes, metal nanoparticles, or graphene.

The first work with the description of a composite
based on ILs and carbon nanotubes was published in
2003 by Japanese researchers [3]. As a rule, nanotubes
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