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The coordination of f-block elements complexed with
chloride has been studied for many years, but eperts
are restricted mainly to the octahedrally coordidativa-
lent species, [LnG]*. However, cerium, which is one of
the most abundant of the early f-block elementgnigx-
ception because it is the only lanthanide elemieait has
a stabletetravalent oxidation state in solution. As a re-
sult, C&" is often used as a surrogate of convenience for
actinide species such as*Pand TH".

In a previous investigation, we reported the cauadi
tion of C&" and C& in the 1-butyl-3-methylpyrro-
lidinium bis(trifluoromethylsulfonyl)imide ionic tjuid?
As a continuation of this study, we have examineg t
heterogeneous electron transfer kinetics of theC[g&”*
redox reaction, as well as the homogeneous kinefitise
reaction of [CeGJ]? with CI in this ionic liquid. This in-
vestigation was conducted by using electrochermimcal
pedance spectroscopy (EIS) and electronic absarptio
spectroscopy (UV-Vis). As shown in Fig. 1, EIS meas
urements indicate that the [CgE!> redox reaction is
guasireversible in this ionic liquid. The standaetero-
geneous rate constakt, of this reaction was found to be
1.2 x 10* cm ' at 303 K with an activation energy of
28.1 kJ mot. In addition, the mass transport of [C4€l
and [CeCJ]* was investigated with rotating-disk elec-
trode voltammetry (RDEV). At 323 K, the averag#udi
sion coefficients for [Ce@]* and [CeCJ]* were found to
be 8.0 x 1¢ and 6.8 x 18 cn? s?, respectively.

Figure 2 illustrates absorption spectra that weosmd-
ed over a period of 90 min for electrogenerated’ @e
the ionic liquid containing a 10-fold excess of &l125C.

At short times, these spectra show bands at 2573@6d
nm consistent with those [Ceffl. However, an absorp-
tion band at 331 nm characteristic of [C§€Ibecomes
apparent at longer times. The pseudo first-ordendyge-
neous rate constant for this reactiéh,was found to be
1.57x10% s* at this temperature. An investigation lof
over the temperature range 333 — 39&d4¢e an activa-
tion energy of 88.0 kJ midifor this reaction.
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Figure 1. Complex plane impedance plots recorded at
GC electrode in BuMePyrod containing 20 mM
[CeCk]* + 20 mM [CeCJ]* at () 303 K, (A) 313 K, @)
323 K, (¥) 333 K, and ¢) 343 K. The solid lines repre-
sent the fitted Randles-Ershler equivalent circuddel.
Inset: variation ok® with the inverse of the absolute tem-
perature.
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Figure 2. Absorption spectra as a function of tifmea
1.08 mM solution of [CeG)* in BMPyroTH:N containing
11.9 mM Cl ion at 398K. The cell path length was 1.0

mm. Inset: plot of the [Cegf” concentration versus time.
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