Technical Report

w X

N

&S

-

1 S

Yasunori Mizoguchi

B MIEMGEIEOY 1 7 VS LBIE O

Deterioration process analysis of
the positive active material in lead-acid batteries
under deep discharge cycling

M H th

Yuichi Okada

2NN NI T N

Koji Hata ~ Takao Ohmae

Abstract

Deterioration of the positive active material of lead—-acid batteries, so called “softening”, occurs when the battery is

used under deep discharge cycling. In this paper, percolation theory is applied to study the deteriorating process of

positive electrode by conductivity measurement and microstructure analysis. It is revealed that the conductivity of

the positive active material and the number of connections between particles of positive active material decreased

with operation cycle. It was determined that there are many non-discharged regions on the positive electrode of a

deteriorated battery after discharge by electron probe microanalysis. We concluded that as the number of conduc-

tion pathways decreases, capacity degradation occurs as more lead dioxide is isolated by lead sulfate in the dis-

charge process.
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Fig. T A schematic diagram of the positive electrode
conductivity measurement by four-probe method.
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Fig. 2 Changes in (a) capacity retention and (b) con-
ductivity of positive electrode.
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Fig.3 Backscattered electron images of cross section
of positive electrode.

(a) Beginning of life, (b) halfway sampling (1/3),

(c) halfway sampling (2/3), (d) end of life.
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Fig. 4 The size distribution of fragments of lead
dioxide cluster.
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