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Progress on electrodeposition of doped-PbO, surface
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Abstract: A great interest was attracted in the improvement of lead dioxide as anode material owing to its high
electriconductivity, high oxygen overpotential and chemiinertness. During electrodepositing pure lead dioxide, the
electrocatalytic activity of PbO, electrodes, as well as their stability, can often be considerably enhanced by the
incorporation of some foreign ions or fine particles added to the electrodeposition solution. The application fields of PbO,
were elucidated, and the preparation methods and influencing factors of the undoped-PbO,,ion-doped PbO, and matrix
composites in the absence or presence of cations, anions and suspended particles, including Bi*", F, Fe*', Co*, Ce*,
Ru**, As*, Co;0s, RuO,, PbO,, Al1,0;, TiO, and so on, were reported and discussed. To overcome the intrinsic
shortcomings of the catalytic activity and brittleness of PbO, coatings, this review was also extended to the advantages
and disadvantages by doping ion and particles. It is shown that the electrocatalytic activity of PbO, coatings can be
greatly enhanced by incorporation of some ions, such as Bi**, Ce**, Ru*", Ag",Co?", F, Fe** F +Fe’" and F +Co*", while
In*, PO, and As® decrease the rate of deposition of lead dioxide. Several models propose that the incorporation of the
foreign species in PbO, occur at defect sites: the Pb( ) is substituted with the altervalent metallic cations followed

by oxidation of the incorporated the altervalent metallic cations to highvalent, for example like Bi**, Ce®", Ru**, Ag”,
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Co*" and As®", and F~ replaces OH groups while Fe** can replace Pb?* or Pb*" at low and high temperature, respectively.

There is a synergic effect of the F and Fe or Co dopants. The electrocatalytic function of the composite oxide layers is

probably related to the catalytic particles and the application range of the materials, for example, the PbO,+RuO, layers

exhibit fairly high electrocatalytic activity for the oxygen evolution reaction in H,SO, solution, and the PbO,+Co;04

layers exhibit the best electrocatalytic activity in NaOH solution. However, the possible effect of surface roughness of the

PbO,-matrix composites cannot be entirely neglected. The brittleness of PbO, coatings is greatly improved with doping

PTFE or TiO, particles. In addition, the developing tendency of the doped coating of lead dioxide was prospected.
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