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Recovery of valuable elements from lithium-ion batteries
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In this study, we investigated the separation and recovery of Li and Ni, Co,
or Mn by the chlorination method using simulated LIB cathode material (LiNO2(LNO), LiCo02(LCO),
LiMn204(LMO)). Next, the selective separation of Li and Ni, Co, or Mn by oxidation treatment of
chlorinated LNO, LCO, and LMO was examined based on the characterization results of chlorinated
model LIB materials. When all samples were treated by chlorination, volatilization of Li, Ni, Co, or
Mn was observed above 7000C. Therefore, it was difficult to separate the constituent elements
separately. On the other hand, when LNO, LCO, and LMO were chlorinated up to 6000C and then
heat-treated in air up to 13000C, Li, Ni, Co, and Mn could be selectively separated.
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Li 70,82, 75% Ni, Co,Mn 18,32,23%

LNO, LCO, LMO / Li 100, 96, 98% Ni, Co, Mn
10,10, 22% Li H0 < / LNO,
LCO,LMO H0 Li 80,72, 7% Ni, Co, Mn 20,28,
23% LNO, LCO, LMO / Li 91, 91, 82%
Ni, Co,Mn 9,9,18% Li
Ni, Co,Mn HO 73,98, 75% 100, 96, 98%

Table 1 Separation, selectivity, resdua ratesfor chlorination/H-O extraction and chlorination/oxidation methods

LNO
Method Separation, % Selectivity, %
Li Ni Li Ni
Chlorination/oxidation® 100 10 91 9 (100°)
Chlorination/H,O extraction® 70 18 80 20 (739

3 The value calculated from volatile extent for 600°C chlorinated residue. ® The value calculated at
oxidation temperature of 1300°C. ¢ Parenthetic values are Rgiiq Val ues.
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