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Kinetic analysis of pre-desulfurization process with ammonium bicarbonate

method from lead paste in waste lead-acid batteries
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Abstract In this study, the lead paste in waste lead-acid batteries was taken as a research object and the
experiments on desulfurization and conversion with ammonium bicarbonate (NH,HCO,) were conducted. The
effects of the stirring speed, reaction temperature and NH,HCO, concentration on PbSO, conversion rate in lead
paste were investigated. In addition, the reaction kinetics was analyzed by the shrinking core model of liquid-
solid multiphase reaction, and the apparent activation energy and reaction order were calculated. The results
showed that within the selected conditions, the desulfurization rate and conversion of lead paste could be
promoted by increasing the reaction temperature, the concentration of NH,HCO,, and the stirring speed.
Moreover, the apparent activation energy and reaction order were 9.7 kJ-mol™" and 0.71, respectively, and the
whole process was controlled by the internal diffusion step. This study provided some references for the high
efficient and low consumption application of pre-desulfurization technology with NH,HCO, from lead paste.

Keywords lead paste; ammonium bicarbonate; pre-desulfurization; kinetics analysis
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