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FIGURE 1

soaking positive electrode sheets in a first solution to separate 
the positive electrode coating from an aluminium foil and to 

disperse positive electrode materials in the first solution

soaking the positive electrode materials in a second solution 
to dissolve waste active materials to form a third solution and 

to disperse conductive agents into the third solution
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extracting the positive electrode materials from the first 
solution

140

removing copper cations and iron cations, varying molar 
ratios of Ni, Co, and Mn, and concentrating the third solution, 

to form a fourth solution

160subjecting the fourth solution to coprecipitation reaction to 
form precursors dispersed in a fifth solution

extracting the precursors from the fifth solution

forming lithium carbonate with the fifth solution

forming ternary active materials
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removing copper cations and iron cations 152
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FIGURE 2

adjusting molar ratios of Ni, Co, and Mn 154

concentrating the third solution, to form a 
fourth solution

156



3

retracting a cell from a housing of a battery 110
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FIGURE 3

separating a positive electrode sheet from a 
negative electrode sheet of the cell 112

120

using an extractant to remove copper 
cations from the third solution, the 

extractant being one or more of a ketoxime, 
an aldoxime, a modified oxime, and a 

combination thereof
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FIGURE 4

heating the third solution at a temperature 
of 55 ℃ to 80 ℃ at a pH of 1.75 to 1.95 to 
remove iron cations from the third solution
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subjecting the fourth solution with a total 
metal ions content of 2.5 to 3.7 mol/L to 

coprecipitation reaction at a pH of 11 to 12 
under heating and stirring at 30 rpm to 85 
rpm for 10 to 13 hours to form precursors 

dispersed in a fifth solution
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FIGURE 6

concentrating the third solution under an 
inert atmosphere 1562
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FIGURE 5
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mixing the precursors and the lithium carbonate 
at a predetermined second molar ratio to form a 

mixture
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FIGURE 7

calcining the mixture under a predetermined 
temperature for a predetermined duration to form 

the ternary active materials
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FIGURE 8

soaking positive electrode sheets in a first 
solution to separate the positive electrode 

coating from an aluminium foil and to disperse 
positive electrode materials in the first solution

extracting the aluminium foil from the first 
solution

210

200

drying the aluminium foil

cleaning the aluminium foil
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