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We have proposed the eutectic melt Bb@B
mol %) — ZnC} (30 mol %) — KCI (52 mol %), whose
melting temperature is 32€, for the refining of lead and
separation of lead-bismuth alloys; the melt is used
industry. The measured temperature dependenceeof th
electrical conductivity of this melt is satisfadgter
described by the equationxglgA—B/T. x at 450°C is
0.63Q7'cm™®, and the activation energy of electrical
conductivity, U, calculated from its temperature
dependence from the equatignA-exp(-U/RT) , is 17.2
kJ/mol.

An electrochemical series for the metals in this
eutectic melt: Pb/P$0.000 V); Cu/Cii(0.181 V);
Ag/Ag*(0.357 V); Bi/Bf(0.403 V) has been constructed
by the results of e m f measurements of Jacobi-dliani
type circuits. Here Cu, Ag, and Bi are the maipumities
that are difficult to remove in lead refining.

The polarographic method was employed to
investigate the cathodic process in the melt ZriB86.5
mol %) — KCI (63.5 mol %) containing different PBCI
concentrations (0.08, 0.10, 0.27, 0.94, 1.35 mol\W)en
platinum electrodes are used, two waves are olderve
whose half-height potentials are 0.96 V and 1.18 V.

(Fig. 1).
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Fig. 1. Polarograms of lead ion reduction in the(,—
KClI melt as supporting electrolyte: (1) supporting
electrolyte, (2) platinum cathode, (3) derivative
polarogram at a Pt electrode, (4) molybdenum caéhod

With increasing PbGldepolarizer concentration,
the limiting-current magnitude of the second wave
increases, and that of the first wave remains malbt
unchanged. The reduction waves of lead ions are
described by the known Heyrovsky—llkovic equatidhe
before logarithms factors for the first and secoval/es
are 0.072 and 0.074 respectively. The theoretiahlevof

2.3 RT/nF at 450C is 0.74 when n=2. The appearance of
the first wave is accounted for by alloy formati®:Pb,
PtPb), and the second wave reflects the lead deposi
process on an intermetallide-coated platinum edeetr
When a molybdenum or tungsten electrode is usedads
of platinum indicator cathode, the polarogram eithib
only one wave, whose half-height potential is IV1&nd
2.3 RT/nF=0.078. Lead is known not to form interatiet
compounds with molybdenum or tungsten.

The parameters (exchange -current, diffusion
coefficient, rate constant of the electrochemiaalcpss)
of the reaction in lead deposition from the saltltme
ZnCl—KCI+PbC} (1.010 2.510™ 5.010°> 2.510°%
5.010* mol/cnt) have been determined using faradaic
impedance method. (Fig. 2.).
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Fig. 2. Active (R) and capacitive (C) componenfs o
faradaic impedance of a lead electrode in the ZrKCI
melt containing PbGl (mollc): (1) 2.5x107°, (2)
5.0x10°, (3) 2.5x10°".

The diffusion coefficient of lead ions calculated
from the results of these measurments is #030610°
cnf/s and does not differ greatly from its value
determined from cronopotentiometric measuremertis. T
exchange current, lincreases from 0.71 to 2.08 A/em
when the PbGI concentration in the melt is increased
from 1.010° to 510 mol/cn?. The rate constant of the
process calculated from experimental data is -100%
cm/s.

Current efficiencies for lead in the electrolysfs o
the eutectic melt PbglZnCL-KCI have been measured
over a wide range of current density and quantity o
passed electricity. In all experiments, the catboaind
anodic current efficiency was close to 100%.



