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Study on Understanding Reaction Details
of Lead-acid Battery
— Reduction Ability of Lead Sulfate Explained
by “Reactable Distance” —
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Abstract

We have investigated electrochemical reactions of negative electrodes in lead-acid battery in detail. Previously, it
was suggested that the “reactable distance”, that lead sulfate can react, is essential for describing mechanisms of
electrochemical reduction of lead sulfate in sulfuric acid electrolyte. In this report, we discussed phenomena ex-
pected from a model for understanding the mechanisms, and reduction ability of lead sulfate according to the re-

actable distance.
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Fig. 3  Typical potential changes of a lead working
electrode in sulfuric acid electrolyte with and without
sodium ion during a cycle. Red and Blue lines in the
figure are corresponding to with and without sodium
ion, respectively. Specific gravity of the electrolyte is
1.28. Current density during discharging and charging
are 200 pAcm™. Latter of “8” means quantity of
charge electricity after switching from reduction reac-
tion of lead sulfate to hydrogen evolution.
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Table 1 Integration of “B” values shown in the Fig. 2
from 0 to 100 cycles and weight loss, M-M; of working
electrodes between before and after test. Latters of M
and M’ are weight of the working electrode before and
after test, respectively.

Number Condition Integration of  Weight loss
“B” values M-M"/mg
/ mAh

1 Without Na* 56 153

2 T 56 142

3 T 57 133

4 With Na* 112 329

5 T 119 337

6 ) 113 347
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A working electrode after test

Lead sulfate separated
from the working electrode
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Fig.4 Overview of a working electrode after the test.
This sample is No.5, which was tested under condi-
tion with sodium ion in electrolyte.
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d: Region between lead sulfate and conductive area,
which is mainly composed of lead.
a depends on dissolution rate of lead sulfate,
solubility of lead ion,
diffusion rate of lead ion
and reduction current density.
d depends on structure of active materials.

Fig.5 Reduction ability of lead sulfate explained by
reaction distance.
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