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Tartaric Acid Leaching of Spent Lithium Iron Phosphate Batteries
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Abstract; With cathode powder of spent lithium iron phosphate batteries as raw materials, selective lithium leaching was
conducted in a tartaric acid - hydrogen peroxide system. The results indicate that stirring speed and liquid-solid ratio
bring slight impact to the leaching rates of lithium and iron, while mass concentration of tartaric acid, leaching
temperature and leaching time present remarkable influences. And hydrogen peroxide concentration mainly governs the
iron leaching rate. Under the following optimal conditions, including mass concentration of tartaric acid of 150 g/L,
stirring speed of 500 r/min, liquid-solid ratio of 6, leaching duration of 3 h, hydrogen peroxide concentration of
3 mol/L and leaching temperature of 70 °C, the leaching rates of lithium and iron are 98.7% and 4.5% respectively.
After the processes of evaporation, concentration and purification, the lithium leachate is subjected to carbonate lithium
precipitation, yielding a lithium carbonate product with favorable crystallinity.
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Table 1

Content of main elements in raw material %

Fe P Li Al Mn Ni Co

28.52 18.79 3.82 0.37 0.16 0.015 0.014
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Fig.1 SEM image of LFP sample
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Fig.2 XRD pattern of LFP sample
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Fig.3 Effect of mass concentration of tartaric acid

on leaching rates of Li and Fe
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Fig.4 Effect of leaching temperature on leaching

rates of Li and Fe
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Fig.5 Effect of liquid-solid ratio on leaching rates of Li and Fe
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Fig.6 Effect of leaching time on leaching rates of Li and Fe
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Fig.7 Effect of stirring speed on leaching rates of Li and Fe
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rates of Li and Fe
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Table 2 Components in leach solution after rotary evaporation
g/L

Fe P Li Al Mn Ni Co

1.836 15.261  23.358 0.415 0.087 0.021 0.001
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Fig.9 XRD pattern of lithium carbonate products
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