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Preparation of ultrafine PbO powders from lead paste in
spent lead acid battery
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Abstract: The lead citrate precursors were prepared at room temperature with citric acid as the main leaching agent
combined with other additives such as sodium citrate and H,O,. The ultrafine lead oxide powder was prepared from the
precursors at low temperatures. The results show that the lead pastes can be leached, and crystallized lead citrate
precursors are obtained. The rate of conversion of lead is above 98%. The crystalline structures of the lead citrate
precursors from lead oxide and lead dioxide match well with the standard citric lead, and the size of the precursors are
20-30 um. However, there is difference between the structures of the lead citrate precursors from PbSO, and the standard
citric acid-lead crystal, which can be caused by the more crystal water in the structure of the lead citrate precursors from
PbSO,. The precursors are columnar structures with size of 1-10 pm. The ultra-fine PbO/Pb powders, with the size of
200—500 nm, are prepared from three lead citrate precursors at low temperatures. The study indicates a feasible method to
prepare ultrafine lead oxide powder from spent lead battery.
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Table 1 Concentration of lead in separated solution and its recovery ratio

Original lead Purity/% Mass of original lead  Real mass of original lead Concent_ration of 1??d in Recovery ratio of
compound compound/g compound/g solution/(mg-L ) lead/%
PbO 99 5.000 4.5952 165.4 99.1
PbO, 97 5.000 42022 86.2 99.2
PbSO, 99 5.000 33794 264.5 98.1
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Fig.2 SEM images of precursors prepared from PbO (a, '), PbO, (b, b’) and PbSOy (c, ¢')
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Fig.3 XRD patterns of products prepared by different
precursors from PbO (a), PbO, (b) and PbSO, (c)

Fig.4 SEM images of products prepared by different precursors from PbO (a, a’), PbO, (b, b") and PbSOy (c, ¢')
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