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Efficient recovery of spent LiFePO4 cathode powder using salt leaching-oxidation cycle
process
WANG Kai'?, HOU Xiao-jing"?, He Chao-jun®, WU Ke-jun"2, HE Chao-hong'?
(1. Zhejiang Provincial Key Laboratory of Advanced Chemical Engineering Manufacture Technology,
College of Chemical and Biological Engineering, Zhejiang University, Hangzhou 310058, China;
2. Institute of Zhejiang University-Quzhou, Quzhou 324000, China;
3. Hangzhou Qizhen Technology Co., Ltd, Hangzhou 311300, China)

Abstract: In order to realize the efficient and low-cost recycling of spent LFP cathode powder, the spent LFP
cathode powder was recovered through the salt leaching-oxidation cycle process. FeCl; was used as the leaching
agent, and the FeCl, in the leaching solution was oxidized back to FeCl; using H>O», enabling the regeneration of
the leaching agent. Under optimized conditions, the leaching efficiency of Li reached 99.56% in the first leaching
cycle and remained at 97.37% after ten cycles. The residue was crude FePO4. The purer LiCl solution was obtained
by adding KOH to precipitate Fe?*, Fe**, and AI*" in the final leaching solution, and the concentration of Li* was
4.80 mol-L!. Economic evaluations of three methods, i.e., salt leaching-oxidation cycle, selective lithium
extraction by acid leaching, and coupled salt leaching-extraction, revealed that the salt leaching-oxidation cycle
process consumes less water and incurs lower costs, making it highly promising for industrial application.
Key words: LiFePOs; leaching; oxidation cycle; regeneration; economic analysis
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Fig. 1 Flowsheet for recovery of spent LFP cathode powder
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Table 2 Comparison of economic estimates

Unit price Coupling technics of isomorphic

(CNY ) Salt leaching-oxidation cycle Hydrochloric acid leaching!?®! substitution leaching and solvent
extraction!?]
HCI 320 0.83t 0.63t 1.78t
H,0, 730 0.45t 1.80t 0.34t
FeCl; 6H,0 3200 Ot Ot 0.01t
KOH 6 900 0.08t 0.01t Ot
H,O 2.65 4.78t 11.96t 28.89t
TBP 26 000 Ot Ot 0.04t
Cost/CNY / 1158.77 1616.29 1 966.36
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32 G )5, dE—2 i KOH JIUE 22 fr Herh 445t Fe'\ Fe¥™ il APTJ5, Wl 19804014+ ¥ LiCl
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