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Techniques development and clarification of principle for the capacity recovery in lead—acid
battery system (2nd Report)
The effect of Multi-stage current charge—-discharge treatment for used lead-acid battery estimated
from the change in concentration of S0, ion in the electrolyte

FUNAKI Keiji, MATSUSHITA Shuji, WATANABE Mahiko* OHASHI Masahiro** and UTADA Mitsunori* *

The decrease of SO42 ion concentration in electrolyte in discharge process could be taken as an index of utilization of PbOz and Ph
(active material utilization) for lead-acid battery in which SO ions behaved as one of the active materials, if the difference of specific
gravity between the top and bottom of electrolyte (electrolyte stratification) was small in discharge process. Therefore, we collected
electrolytes at the top and the bottom of the new battery and the used battery after next each steps: (1) when they were accepted, (2) 2.8 A
constant current discharge, (3) multi-stage current charge-discharge treatment for capacity recovery; (4) 2.8A constant current discharge.
Then the SO+ ion concentrations in these electorlytes were measured.

The difference of the SO.2 ion concentrration between the top and the bottom of electrolyte was small in discharge process in the battery
which was not degraded severely. Therefore, we considered that there was little influence of stratification on the SO42 ion concentration in
discharge process and the decrease of SO.2 1on concentration in electrolyte in discharge process directly related to the utilization of active
materials.

For these battery, the difference of the decrease of SO.2 ion concentration between the top and bottom of the electrolyte in 1st discharge
process was small. It suggested that there was almost no difference of the utilization of active material at the top and bottom in the
electrode. On the other hand, the decrease of SO.2 ion concentration at the bottom of electrolyte in the 2nd discharge after the multi-stage
charge and discharge treatment was 1.6 times larger than that in the 1st discharge, whereas the decrease of SO+ ion concentration at
the top of the electrolyte was almost same as of that in 1st discharge. It was concluded that the multi-step current charge-discharge
treatment for these used lead-acid batteries increases the utilization of active material existing primarily at the bottom of the electrode.
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