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The electrochemistry of buckminsterfullerene (C60) in various organic solvents

has been widely studied by a number of groups [1]. C60 molecule can accept up to six

electrons and a sequence of six reduction states (C60
n
-, where n = 1-6) can be detected

electrochemically depending on the experimental conditions. It has been found that the

redox potentials of C60 electrode reactions are influenced by the nature of the medium.

The effect of the electrolyte has been assigned to the ion-pairing processes, whereas the

solvent influence is connected with stabilization effects which depend on polarity and

donicity of the solvent.

In this work the ion transfer across liquid-liquid interface generated by

electroreduction of fullerene C60 has been examined. Typically, the driving force of ion

transfer is the charge difference between two immiscible phases that share an interface.

Herein, an excess of charge within organic phase is generated in the electrode reaction

of the fullerene. In order to maintain electroneutrality within organic phase, the

electrogenerated anion ejection or cation injection from aqueous phase is expected to

occur [2].

In our experiment micromolar amount of fullerene and tetrahexylammonium

perchlorate solution in 1,2-dichlorobenzene was deposited on the glassy carbon

electrode. After electrode immersion into aqueous electrolyte solutions voltammetric

experiments were performed. The solutions were deaerated with argon to avoid the

heterogeneous reaction between fulleride monoanions and oxygen [3].

Three sets of reduction-oxidation peaks are observed on a cyclic voltammograms

and the peak potentials can be assigned to the subsequent redox reactions of fullerene

species. The shape of voltammetric curves remains relatively unchanged upon cycling

what may indicate reversible charge transfer and also that no fulleride anion ejection to

the aqueous phase occurs. Linear dependence of cathodic peaks current on square root

of the scan rate indicates diffusion limited electrode process. Experiments carried out in

different aqueous solutions reveal correlation between peak potentials and the

electrolyte nature. Surprisingly, the significant differences in potential values for

electrolytes containing various anions (PF6
–
, ClO4

–
, NO3

–
, Br

–
, Cl

–
) were observed,

whereas the effect of cation (Li
+
, Na

+
, K

+
, NH4

+
) is almost negligible. Both effects will

be analysed in terms of the mechanism of the electrode process.
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