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Techniques development and clarification of principle for the capacity recovery in lead-acid
battery system (Ist Report)
Analyses of concentration of SO~ ion in electrolyte and composition of electrodes in lead-acid batteries

FUNAKI Keiji, WATANABE Mahiko* and UTADA Mitunori**

The concentration of SO42 ion in electrolyte and the composition of each discharged electrode were analyzed for
both new and used lead acid batteries with B19 size, in order to understand the phenomenon caused by the capacity
recovery treatment. The specimen of lead-acid batteries were subjected to next three processes: (1) 2.8 A constant
current discharge, (2) constant current charge with a multi-stage for capacity recovery, (3) 2.8 A constant current

discharge.

The discharge capacity of every used batteries increased after the charging process of (2). There was a linear
relationship between the mass of generated PbSO4 infon each electrodes theoretically calculated from the discharge
capacity and the concentration change of SO42 ion for discharging process of (1) or (3). The result indicated that the
oxidation/reduction reaction of PbSO4 which was not involved in the discharging process of (1) occurred while the
charging process of (2). X-ray diffraction (XRD) profile of each active materials in electrodes, which were taken from
the battery after discharging process of (3), showed that the active material of positive and the negative electrode
consisted of PbSO4, PbOz, PbO and PbSO4, Pb, 3PbO - PbSOs4 + H20, respectively. The mass of PbSOs in positive
active material determined by reference intensity ratio methode for XRD profile was almost equal to the mass of
PbSOy4 theoretically calculated from the discharge capacity. These results suggested that the increase in discharge
capacity after the recovery process was caused by increasing the utilization of positive active material.
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