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The electrodeposition of refractory metals is
often carried using the molten LiF-NaF-KF eutectic
mixture as a solvent, due to its wide electrochammic
window. This potential stability range is limited
cathodically by the reduction of potassium ions and
anodically by the oxidation of the metalllic magdsi used
as working electrodes[1]. In fused LiF-NaF-KF etitgc
the anodic behaviour of copper, iron and nickettetsles
has been studied by several authors [2-4] usintjccgnd
convolutionnal voltammetry. In molten NaClI-KCl,
Berghouteet al. [5] investigated the anodic oxidation of
platinum by cyclic voltammetry. Later, Adhouehal. [6]
studied the electrochemical behaviour of sodiurokedi
molybdenum and iron in molten sodium fluoride gsin
convolutionnal voltammetry and galvanostatic pulses

In this work we studied the behaviour of silver
and rhenium electrodes in molten LiF-NaF-KF euteati
600 °C, focussing on the study of the reversibitifythe
processes and on the determination of standarahipalie
using voltammetry and semi-integration techniques.

Figure 1 shows a typical voltammogram (curve
a) of the silver anodic dissolution and the coroesiing
semi-integral (m) analysis (curve b). The directd an
reverse semi-integral curves , well superpimpossthw
the reversible character of the Ag(l)/Ag exchanghis
property has already been demonstrated in othetemol
salts media [7]. The following equation:

E = E + (RT/nF)In(m/nFDyy),

which corresponds to a reversible electron exchg8pje
where O, represents the diffusion coefficient of oxidised
species, was used to determine the number of efectr
exchanged and the standard potentfal E

We obtained : n= 0.83 and E 3.73 (V/ K'/K).

This couple of values (n, 9E was used to simulate a
theoretical voltammogram shown in Figure 1, curve ¢

In the case of the anodic oxidation of rhenium
(Figure2), The semi-integral analysis shows a large
hysteresis between the direct and reverse scans. Th
indicates that the electron exchange process is not
reversible and the above relationship cannot be tse
estimate the standard potential. To overcome this
difficulty, we have derived the following equatidf]:
E=E° + (RT/(@@+B)NnF)) In(mo/(NFV Dox)),
which is valid at the zero current point followingrrent
reversal after anodic oxidation.
an andBn were determined by Tafel plots.

We found : B = 2.81+ 0.03 (V/K'/K).

The rather large value of the erdE’=0.03 V is due to
the fact that the n values used in the calculatayesn the
range 1to 7.
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Figure 1 Voltammetric study of the anodic oxidatenmd
reverse reduction of silver in the molten LiF-Nak=K
eutectic. T =600 °C, v=0.5Vs

(a) : experimental voltammogram, (b) : semi-intégrh
curve a, (c) : calculated voltammogram.
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Figure 2 Voltammetric study of the anodic oxidateomd
reverse reduction of rhenium in the molten LiF-NKR-
eutectic. T=600°C,v =1Vs
(a) : voltammogram , (b) : semi-integral of cuaze

References

[1] J. De Lepinay and P. Paillere, Electrochimiaztad 29
(1984) 1243

[2] D. Renaud, These, I. N. P. Grenoble, 1985.

[3] H. Wendt, K. Reuhl and V. Schwarz, Electrochimi
Acta, 37(1992) 237.

[4] A. Robin and J. De Lepinay, Electrochimica Acta
37(1992) 2433.

[5] Y. Berghoute, A. Salmi, and F. Lantelme, J.
Electroanal. Chem., 365(1994)171.

[6] N. Adhoum, J. Bouteillon, D. Dumas and J. C.
Poignet, J. Electroanal. Chem., 391(1995)63.

[7] Molten Salt Techniques, Vol. 3, Edited by Dawil
Lovering and Robert J. Gale, 1987 Plenum Press, New
York

[8] K. B. Oldham and J. C. Myland, Fundamentals of
Electrochemical Science, Academic Press, San Diego,
CA, 1994, p.421.

[9] A. M. Affoune et al. , in preparation.



