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Fig. 6 Effect of ball-milling parameters on Lithium leaching efficiency
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H,0,<4% i}, 7=A0)-OH 3/, AR IA 2 50 H0, 5, -OH B, Afbneiigom, {2
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Fig. 7 Effect of leaching parameters on Lithium leaching efficiency



3142 ok L OB ¥ M 514 %

0, 1 Li Y32 1 22 BE = W LG 3G I R B, >4 [ e <50:1(g:L) B, Li (932t 26 85 4k 47 7F
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Table 1 Comparison of different technologies for recovering metals in spent lithium batteries

IEMR R SR Rl G R 3R B HA PR SRR
LiFePO,  (NH,),SO, H,0, LilZ %, 99.55%; Felgilis%. 0 A AR
LiFePO, EDTA-2Na H,PO, LiiZ 3R 94.29%; FelZili®: 97.67% I [18]
LiFePO, H,Cit H,0, LiZ 3. 99.35%; FelRiHZ.: 3.86% A [36]
LiFePO, J  CH,COOH+H,0, LiiZ 3R 95.05%; Al/Fe<1% A [35]
LiCo0, EDTA H,0 LiRH#%E: 99%; CoRiHE: 98% X [19]
LiCo0, PVC+Fe H,0 LitZ R 100%; CoiZHiZR: 0 A [20]
LiNi,CoMn0, & H,Cit+CH,0,  LilZiHR: 99%; Nilih#: 91%; Colih#: 92%; MniZii#%: 94% & [37]
LiNi,CoMnO,  Fe HNO, Lilg iR 77%; NilziiF: 99%; CoiRiliF: 91%; MniZih*.: 100% T [21]
3 #ig

D) B ML AL 278, 785 I R 3 EE K b (NH,),SO,: LiFePO, Jy 1:1, BB 10:1, Fii kb
LiFePO,:H,0 }y 5:3 AYIR A& A KL #E4T 1% 8% 30 min, 7] LAA BB IR LiFePO, (I MR 25+, ¥ i &
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2) LiFePO, "G & MY AR IR I 250 . HLO, IR B0 4% . = IRIR N 80 °C . 12 K e
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9 50:1(g:L), =B 50 min, 25 Li B3 156K 99.55%, Fe Y% 05 LK Li,PO,
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Effect of mechanochemical activation on the selective leaching properties of
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Abstract In order to overcome the drawback of traditional recycling methods that can not selectively recover
lithium (Li) from waste LiFePO, cathode material, the performance of the mechanochemical activation and
leaching joint process on the selective leaching of Li was studied. After optimizing the parameters of
mechanochemical activation and leaching, the optimum conditions of mechanochemical activation stage were
determined as follows: (NH,),SO,: LiFePO, molar ratio of 1:1, ball and materials ratio of 10:1 and wet grinding
time of 30 min; and the optimum conditions of leaching stage were determined as follows: leaching temperature
of 80 °C, 4%(volume ratio) H,0,, solid-liquid ratio of 50:1 (g:L) and leaching time of 50 min. The mechanisms
of leaching reaction could be illustrated as follows. After mechanical activation, the dislocation of LiFePO,
lattice and the reduction of particle size occurred. Meanwhile the change of valence state of Fe in LiFePO, and
the complexation between Li and abrasives appeared during leaching process. Under the optimized conditions,
the leaching rate of Li was 99.55% and the leaching rate of Fe was 0, thus the selective recovery of Li was
achieved. The environmentally friendly mechanochemical activation method developed in this study could
provide technical supports for the recovery of precious metals in waste lithium batteries with high selectivity

Keywords LiFePO,; selective leaching; lithium recovery; mechanochemical activation; lattice defect
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