Solvent extraction of lithium from battery recycling wastewater
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Lithium-bearing aqueous resources, such as brines, are important sources for lithium production.
However, conventional recovery processes face several challenges, including (i) low lithium
concentrations, (ii) high levels of impurities, (iii) substantial water consumption, and (iv) long
processing times, particularly for solar evaporation. Significant efforts have been devoted to
advancing direct lithium extraction (DLE) technologies, including ion exchange (IX), adsorption,
solvent extraction (SX), and membrane-based separations. Despite this progress, DLE remains
technically challenging and has not yet been able to fully meet the rapidly growing demand for
lithium. Another promising aqueous source of lithium is wastewater, particularly that generated
during battery recycling processes. Such wastewaters can arise from operations including wet
shredding, anode washing, cathode purification, and black mass flotation. This study focuses on
lithium recovery from battery recycling wastewater using a solvent extraction process. Two types
of wastewaters, generated during wet shredding and anode washing, were investigated. A range of
extractants, including organophosphorus-based, oxime-based, and solvating extractants, were
evaluated. The effects of key process parameters, including extractant concentration, initial pH,
contact time, and aqueous-to-organic (A/O) phase ratio, were systematically examined. In
addition, lithium stripping from the loaded organic phase using H>SO4 as the stripping agent was
investigated. Extraction phenomena, including the influence of various anions present in the
wastewaters, were also studied in detail.
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