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The use of ionic liquids as green reaction media
in industrially relevant processes has increased
dramatically in the last years (1). Many of thesactions
are metal-mediated processes and,
complexes are expected to behave differently incion
liquids than in conventional solvents, fundamental
guestions about solvent-solute interactions inddigjuids
have arisen.

Electrochemical techniques such a cyclic
voltammetry, chronoamperometry and rotating disk
electrode voltammetry add to the understanding a$sn
transport and solvent-solute interactions.
applied these techniques to study the electroctemic
behaviour of the ferricenium/ferrocene ([Fiffc]) redox
couple in different ionic liquidse(g, [Csmim]X, C;mim
= 1-butyl-3-methylimidazolium; X = [CS0;],
[N(SOCRy)]" or [PR]).

Cyclic voltammetric experiments performed at
both platinum and glassy carbon (GC) electrodeswsl
that the [Fc]/[Fc] couple was electrochemical reversible
in all cases. Values of the half-peak potentials, peak-
to-peak separatiodyE,, and peak currents ratiog, / iy |
are given in Table 1. In addition, controlled-ptial
electrolysis of ferrocene to the monocation wasébto
be chemically reversible.

The diffusion coefficients,D, of both the
oxidized and the reduced species were determirged fr
data obtained by cyclic, normal pulse and rotatimgk
electrode voltammetries (Table 2). The solvodymami
radii of the diffusing speciess, in each ionic liquid were
estimated using a corrected version of the Stolrst&in
equation [1],

rs =kgT/21nD [1]

wherekg is the Boltzmann’s constant, is the absolute
temperatureyy is the viscosity of the medium, amd is

the diffusion coefficient of the analyte. All thmass
transport data of the ferrocene and ferriceniunutsmis

are summarised in Table 2.

Interestingly, a dependency of the solvodynamic
radii of ferrocene upon the anion of the ionic ldjuwas
observed. Thus, whereas the calculated solvodynami
radii of ferrocene in [@nim][PFs] and [CMIM][NTf,]
(3.0+0.4 and 4.3+0.3 A, respectively) correspah to
the crystallographic radius of ferrocene (3.5 Ahet
solvodynamic radius of ferrocene in@m][OTf] was
significantly larger (13+2 A). This is in closer
agreement with the crystallographic radius of aauole
of ferrocene (3.5 A) plus two [OTfhnions (6.4 A).

In order to better understand the nature of the
diffusing species in [@nim][OTf], structural ¢é.g,
EXAFS) and molecular modelling studies have been

because metal

We have

carried out and will be presented. The electrodbaim

behaviour of the [FE][Fc] couple in a wider range of
ionic liquids will also be analysed.

Table 1. Cyclic voltammetric data for [Fc] and [Fij
[C4mim]X ionic liquids.

Working  Ey,®@ 4E, iesie
electrode /mV / mV PP

[Fc]
[PRe] Pt -0.032 0.050 0.97
+0.001 +0.004 +0.02
GC -0.034 0.058 1.03
+0.001 +0.004 +0.02
[OTH] Pt -0.011 0.069 0.95
+0.001  +0.005 +0.02
GC -0.010 0.072 0.97
+0.001 +0.006 +0.02
[TfoN] Pt -0.025 0.058 0.98
+0.001 +0.004 +0.02

[Fc]”
[PRe] Pt -0.020 0.058 1.11
+0.001  +0.005 +0.03
GC -0.021 0.053 1.05
+0.001 +0.003 +0.02

@ Half-peak potentiaversusAg(l)/Ag

Table 2. Mass transport data of the [Fc] and TFt]
[C4mim]X ionic liquids.

Viscosity® D x 10’ e
/ cp /cnt st /A
[Fc]
[PR] 272 0.79+0.09 3.0+0.4
[NTf,] 50.2 3.0+£0.2 4.3+0.3
[OTH]" 79.2 0.61+0.09 13+2
[Fc]”
[PR] 272 0.31+0.04 7.7+1.0

@viscosity measured for the neat ionic liquids.
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