The Anode Processin Cobalt Electrowinning
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Industrial cobalt electrowinning is performed in
sulphate or chloride based agueous solutions /1/. The
main anode reactions are oxygen and chlorine evolution
respectively. Along with the gas formation, divalent
cobalt ions are oxidized in both solutions, forming a
cobalt(lll) oxyhydroxide anode scae (CoOOH) by
hydrolytic precipitation.

In sulphate media, which is most widely used,
alloyed lead is the predominant anode materia. When
using lead anodes, CoOOH deposition is advantageous,
since the cobalt layer acts as a collector for lead corrosion
particles, which will otherwise contaminate the cobalt
product. Cobalt aso shows a depolarizing effect on the
oxygen evolution reaction on lead /2/. This fact, in
combination with increased lead anode stability, is why
the addition of some cobalt sulphate to the electrolyte has
become common practice in copper electrowinning /3/.

Dimensionally stable anodes (DSA), made of
titanium coated with noble metal oxides, are currently
used exclusively in cobalt chloride electrolytes. The
anodes are bagged to collect the toxic chlorine gas
produced /4/ (Fig. 1). As opposed to lead anodes, CoOOH
deposition on DSA is detrimental, because the
electrocatalytically active noble metals will then be less
accessible to the chloride ions (Fig. 2). Accelerated
corrosion rates of the catalytic coating due to the anode
scaling have also been observed. If the DSA’s are not
cleaned regularly, CoOOH may grow through the bags
resulting in chlorine formation outside the bags. This
chlorine will either be decomposed on the cathodes,
reducing the cobalt current efficiency, or end up in the
tankhouse atmosphere giving an unacceptable working
environment.

Experiments were carried out in order to study
the cobalt electrowinning process from agueous solutions,
with emphasis on the anode reactions, and in particular
the CoOOH formation. In most of the electrowinning tests
DSA-type anodes and industrial cobalt chloride solutions
were employed. The system was examined by
electrochemical techniques, scanning electron microscopy
and X-ray diffraction analysis.

The anodic CoOOH deposition reaction was
found to be highly dependent on several electrowinning
key parameters, e.g. solution pH (Fig. 3). No CoOOH was
detected at low pH values. At intermediate pH CoOOH
was observed solely on the anode surface, but as the pH
was further increased, CoOOH precipitated on the anode
aswell asin the bulk of the cobalt chloride solution.
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Fig. 2. SEM micrograph of CoOOH deposits on DSA
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Fig. 3. CoOOOH current efficiencies at varying pH



