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Fig.2 Effect of EG addition on thermal stability of DES
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Fig. 5 Effect of EG addition on leaching rates of metals
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rates of metals
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Fig. 10 Relationship between OA addition and metals precipitation rates (a),
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Mechanism of Extracting Cathode Materials from Spent Lithium-ion Batteries

Using Deep Eutectic Solvents
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LIU Suyun®,LIANG Yongmei'
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Shijiazhuang 050018,China;
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Abstract: The recycling of valuable metals from spent lithium-ion batteries has significant economic and
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environmental benefits. The preparation of a low-viscosity eutectic solvent (DES) with excellent
reducing properties using choline chloride, citric acid and ethylene glycol was studied. The DES was
characterized by FT-IR, NMR and TG, and was used for the leaching of ternary lithium (NCM)
cathode materials. The coordination dissolution mechanism of DES leaching NCM cathode materials
was investigated by XRD, UV-Vis and FT-IR spectra. The results show that under the optimal
leaching conditions of ethylene glycol addition of 30% ,leaching temperature of 100 °C ,leaching time of
90 min.and liquid-solid mass ratio of 50/1 for DES, the leaching rates of Li, Mn,Co,and Ni in the
cathode material are 95.98%,96.73% ,98.58 % ,and 96.31 % ,respectively. The metal ions in the leachate
can be efficiently recovered through the co-precipitation of anhydrous oxalic acid,and the precipitation
rate of transition metal ions such as Mn, Co and Ni can reach over 95%. This recycling method can
provide certaion technical reference for the green recycling of used lithium-ion batteries.

Key words: deep eutectic solvents;spent lithium-ion batteries;cathode materials;valuable metals;green

recycling ; dissolution mechanism
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