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Rhenium has many interesting properties such as
high-temperature strength and wea resistance It is used
in space ad nuclea industries, for high temperature
thermocouples and also for cahodic X-Ray tubes as a
diffusion-barrier and hea-disdpating layer. It is aso
increasingly used in the oil industry for its caalytic
properties.

Rhenium metal is eledrowon from aqueous
solutions of KReO, [1-5], but the amorphous depaosits

obtained present surface cacks and contain inclusions of
rhenium oxides (ReO,, ReO,) . Various heda treaments

are necessry to crystallize the product. The
eledrochemistry of rhenium in molten salts has scarcdy
been studied [6-11]. Bailey et a. [6] examined the
reduction of KReO, dissolved in molten LiCl-KClI
eutedic at 450°C. They postulated that lithium caions
were first reduced to lithium metal which readed with
perrhenate ions to yield rhenium metal. Affoune et al. [9-
10] showed that solutions of KReO, in the molten LiF-
NaF-KF eutedic mixture were stable. Their cahodic
reduction involved two electrochemicd steps, yielding
Re(VI) and Re(IV) soluble oxocomplexes. These
oxocomplexes underwent dispropationation readions
producing rhenium metal via a ©mplex mechanism.
More recettly Kuznetsov et al. [11] observed that
addition of oxide ions to molten CsCl containing Re(1V)
spedes resulted in Re(V) and Re(lll) complex spedes.
Re(VI) and Re(VII) oxo or oxofluoro complexes were
stabilized in oxofluoride melts depending on the
oxygen/rhenium ratio. Rhenium coatings were obtained
from these dedrolytes.

An dternative dedrolytic process using a
molten eledrolyte was investigated. The dedrolyte was
prepared by introducing gaseous ReF into the molten
LiF-NaF-KF eutedic & 600 °C. After preparing and
purifying the solvent, gaseous rhenium hexafluoride was
introduced into the melt through a monel (Ni-Cu alloy)
tube with a graphite tube extension which was initialy
maintained over the melt. The g/linder containing ReF

and the monel tube were heded at 36 °C. The cylinder tap
was then opened and the ReFg gas allowed to flow and
then to bubble inside the melt by dipping the graphite
tubein it.

The eledrochemicd properties of the solutions
were studied by linea sweeg voltametry and
Chronopaentiometry techniques. The adition of ReF, to

the melt produces a new cathodc pe& and a new anodic
one aillustrated in Fig.1. The cahodic pea at about 2.2
V is assgned to the formation of rhenium metal, which
gets re-oxidized, during the reverse scan, with the
stripping peek ohserved at 3.6 V. One can aso notice a
large difference between the cathodic and the anodic pegk

potentials (about 1.55V, seeFig.1) which is charaderistic
of an irreversible charge transfer. A current-reversa

chronopaentiogram related to the reduction/re-oxidation
of rhenium(V1) ionsis presented in Fig.2. The equality of
dired and reverse transition times grongly evidences the
eledrodepasiti on/dissolution of an insoluble product.

The reduction of ReFg® to Re occurred via a
single irreversible step with mass transfer controlled by
diffusion. The diffusion coefficient of ReFg> was 8.10*°
m?. s* and the cahodic transfer coefficient equalled 0.13.
Well-crystallized pure rhenium layers, up to 50 um thick,
were obtained on W, Ag, graphite and vitreous carbon
substrates and examined by SEM and X-ray techniques.
Due to the absenceof surface cadksand oxide inclusions,
this process is a major improvement on eledrolysis in
agueous lutions.
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Fig. 1. Voltammetric study of molten LiF-NaK-KF-ReFg
mixtures. Working eledrode : vitreous cabon ; ReFg
concentration : 26 mol.m™; T =600°C; v=05V.s™.
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Fig. 2. Current reversal chronopaentiogram.of molten
LiF-NaK-KF-ReFg mixtures. Working eledrode : vitreous
cabon ; ReF concentration ; 26 mol.m®; T = 600 °C ;
(0= 1650A. m>.




