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Effect of Fluorine and Phosphorus Impurity on Recovery of Lithium from
Spent NCM Cathode Powder by Reduction Roasting-Water Leaching Process
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Abstract; Spent NCM cathode powder with/without fluorine and phosphorus impurities were treated by

reduction roasting-water leaching. The results show that lithium leaching efficiency in spent NCM cathode

powder containing fluorine and phosphorus impurities was significantly lower than that of pure NCM cathode

powder under same experimental conditions. Fluorine and phosphorus impurities are the key factors affecting

lithium recovery during reduction roasting-water leaching, which can be explained by that parts of lithium in NCM

cathode powder is converted into insoluble LiF and Li; PO, during reduction roasting process.
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Table 1 Main chemical components
of raw materials /%
JEUk Li Ni Co Mn  Fe P F
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JUHE K1 X2 X3 X4
36.63 1272 226 37.54
15.78 - 1.37 15.30
2224 - 1.46  19.93
2534 2534 50.09 24.82

19.84  0.59
- - 2498 1.14
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Fig. 1 SEM images of pure NCM cathode material powder(a)and spent NCM cathode

powder containing impurities(b) ,and EDS analysis results(c)
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Fig. 2 Effects of roasting temperature

on lithium leaching efficiency
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Fig. 3 Effects of coke dosage on lithium

leaching efficiency
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Fig. 5 TG-DSC curves of reaction of cathode
powder and coke(N,,10 C /min)
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Fig. 6 SEM images of fracture surface and EDS
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containing impurities after reduction roasting
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