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Analysis of Role of Carbon Particles in
Electrochemical Reduction of Lead Sulfate
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Abstract

We have investigated a role of carbon additive in electrochemical reduction of lead sulfate in sulfuric acid electro-

lyte. In this study, we have performed experiments and calculations designed based on ‘reactable distance”, and

visualized reduction processes of lead sulfate with and without carbon particles. As the result, it was found that

carbon particles play the role as relay point between conductive networks of metal lead and, consequently, increase

amount of lead sulfate inside “reactable distance”.
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Fig. 1 Electrochemical reduction characteristics of
an electrode composed of mixture powder of lead
sulfate and carbon under constant potential (-0.3 V
vs. Pb|PbSO.) in sulfuric acid electrolyte (specific grav-
ity: 1.05).
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(a) Mixture powder

Fig. 2
tion test shown in Fig. 1.

(a) Active lead sulfate

(b) Inactive lead sulfate
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Fig. 3 Reaction progression models of lead sulfate
based on “reactable distance”.
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Fig. 4 Lead sulfate reduction processes calculated
according to Fig. 3's model with and without carbon
particles every 5 steps.
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(b) 0.4 mass% carbon
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Fig. 5 Reduction current changes of the test electrodes containing various contents of carbon under constant
potential (-0.3 V vs. Pb|PbSO4) in sulfuric acid electrolyte (specific gravity : 1.05).
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(b) Conductivity mapping images
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Fig. 6 Cross section images and conductivity mapping images of the test electrodes containing various contents
of carbon. Gray and white area in the mapping images mean conductive and insulative versus current corrector,
respectively.

(a) Carbon: 0.0 mass% (b) Carbon: 0.4 mass% (c) Carbon: 2.3 mass%

2 mm

96 h after starting the test 10 h after starting the test 2 h after starting the test
Lead content : 27% Lead content : 41% Lead content : 48%

Fig.7 EPMA sulfur mapping images of the test electrodes containing various contents of carbon.
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(a) Sulfur

(b) Lead

(c) Analysis
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Fig.8 EPMA mapping images of the test electrode containing 2.3 mass% carbon.
(a) and (b) are sulfur and lead mapping images, respectively. (c) is an analysis image of differential between (a) and
(b).
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