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Fig. 1 XRD spectrum of LiFePQ, cathode material
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Fig. 2 Effect of succinic acid concentration on

leaching rate of Li
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Fig. 3 Effect of hydrogen peroxide volume fraction

on leaching rate of Li
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Fig. 4 Effect of solid mass to liquid volume ratio on

leaching rate of Li
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Fig.5 Effect of leaching temperature on

leaching rate of Li
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Fig. 6 Effect of leaching time on leaching rate of Li
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Fig.7 SEM characterization results of cathode materials

before (a) and after (b) leaching
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Fig. 8 XRD pattern of leaching residue
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Fig. 9 Variation curves of leaching rate of Li with time

at different temperatures
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Application of Synergistic Effect of Succinic Acid and Hydrogen Peroxide in
Recycling of Spent Lithium Iron Phosphate Batteries

YANG Pengfei, LIANG Huichen, LU Wanli, YE Youming, XIE Xuezhen,CHEN Yanmeng, WANG Xiaoshu

(College of Chemistry and Materials Engineering ,Guangxi Science and Technology Normal University ,
Laibin 546100,China)

Abstract: Recycling spent LiFePO, batteries is crucial for mitigating resource shortages and lowering
environmental pollution. Leaching lithium from the spent LiFePQO, batteries using succinic acid-
hydrogen peroxide system was investigated. The effects of succinic acid concentration, hydrogen
peroxide volume fraction,solid mass to liquid volume ratio,leaching temperature and time on lithium leaching
rate were examined. The leaching mechanism was further clarified through kinetic analysis and SEM. The
results indicate that under the optimal leaching conditions of succinic acid of 0. 8 mol/L,hydrogen peroxide
of 2% ,solid mass to liquid volume ratio of 4 mg/1 mL, leaching temperature of 80 °C,and time of
40 min,the conditions, lithium leaching rate is more than 98% , while iron leaching rate is less than
29%. Kinetic analysis reveals that the leaching process is primarily diffusion-controlled. Overall, these
findings demonstrate that the synergistic succinic acid-hydrogen peroxide system offers high efficiency
and sustainability in LiFePO, leaching, providing a feasible route for the green recycling of spent
LiFePO, batteries.

Key words: succinic acid; hydrogen peroxide; organic acid; spent lithium batteries; LiFePO, ;

leaching; lithium



