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Figure _: Lu[Pc],

The lanthanide bisphthalocyanines present many
reversible one-electron redox systems, observable i
nonaqueous media ; the potentials of the first atiich
and reduction processes of the molecule are seplabgt
0.4 V. These potentials can be modified through the
substitution of electron-donating or —withdrawingugps

on the peripheral benzene rings of the macrocydlgs.
lutetium complexes (Figure 1) constitute a familfy o
molecules having adjustable redox properties, éstang

for many studies and particularly for the invediga of

the electron transfer through the liquid-liquid erface
(Figure 2); the bisphthalocyanines are insoluble in
aqueous phases.

The following reversible interfacial electron exoge as
been studied, with FECN)s*/F'(CN)s* in water and
various lutetium bisphthalocyanines in a solvent :

Fe(CN)g>w + LuPc, s > Fe(CN)g™w + LuPc,'s
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Fe(CN)s> > LuPc;’

Figure 2 : Electron transfer at the liquid-liquiderface.

Thermodynamic parameters, such as the potentiteof
interfacial reaction, that is the Gibbs energy, ehéeen
measured by voltammetry, as well as kinetios the
electron transfer coefficient anduk the apparent rate
constant). This has been examined, using an ulérami
liquid-liquid interface (Figure 3). Similarly to vai is
observed with solid UME'’s, voltammetry can be
performed under two diffusion regimes, dependinghen
scan rate.

From the present study, it is clear that some nutdec
factors play an important role in these interfaciadlox
reactions. For example, the substitution by polgeth
chains on the periphery of the macrocyclic ligassvs
down the electron exchange rate.
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Figure 3 : The liquid-liquid cell

The electron transfer is also observable when the
compounds are deposited at the surface of an ettt
contact with an aqueous solution, as Langmuir-Bétdg
films or in thin layers of solutions in organic gehts. In
such cases however, the ions of the aqueous maquaym

a role in the electron exchange at the modifiedtedde,
because ionic species have to cross the interface t
counterbalance the charges produced by the oxitdatio
reduction of Lu[P¢] at the surface of the electrode. The
electron transfer at the modified electrode is depeat on
the ion exchange at the interface between the aueo
phase and the solvent layer, or the L-B film (Fegdy.
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Figure 4 : The organic film electrode.

Lu(ll)bisphthalocyanines are eminently suitable $oich
studies because the molecules can be reduced haswvel
oxidized, so that the transfer of anions as wellttas
exchange of cations can be examined at the interfac
between the aqueous phase and the organic film.



