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Fig. 1 XRD pattern (a) and SEM image (b) of cathode material powder
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Fig. 2 Flowchart of test for recovering manganese from retired lithium manganate oxide batteries
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Fig.3 TG-DTA curves of reductive roasting of

cathode materials
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Fig. 5 XRD patterns of calcined residues obtained at

different calcination temperatures
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Fig. 7 XRD patterns of calcined residues obtained at

different calcination times
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Carbon-Thermal Reduction—Acid Leaching Recovery Process of Retired Lithium Manganate
Oxide Batteries
YANG Zhi', LI Jingwei' , LIN Yinhe’ ,CHEN Chen’ , WANG Dalong' , LU Yingwei' , TANG Wenming'

(1. Engineering Research Center of High Per formance Copper Alloy Materials and Forming
Processing & School o f Materials Science and Engineering  He fei University of Technology s
Hefei 230009,China;

2. Liangshan Xinyi Carbon Neutral Research Institute ,Xichang 615000,China;

3. School of Mechanical Engineering , Tongling University , Tongling 244061,China)

Abstract: The recovery of valuable components manganese and lithium from retired lithium manganese
oxide batteries by carbon-thermal reduction—acid leaching combined recovery process was studied.
The mixed powder of lithium manganese oxide and graphite was roasted by carbon thermal reduction,
and the roasted products were characterized by XRD, XRF,SEM, TG-DTA and other technologies.
The results show that the best effect is achieved by roasting at 650 “C for 180 min, and the lithium
manganese oxide in the roasted product is completely converted into manganese monoxide and lithium
carbonate. The lithium carbonate in the sample powder can be extracted by water leaching, and the
leaching rate of lithium carbonate is 86. 15%. Manganese ions are extracted by acid leaching of sulfuric
acid. Under the acid leaching conditions of acid leaching concentration of 3. 5 mol/L, acid leaching
temperature of 60 ‘C ,acid leaching time of 3 h,and liquid volume to solid mass ratio of 8/1,the highest
leaching rate of manganese ions is 88%. The method can achieve the purpose of synchronous and
efficient recovery of manganese and lithium from cathode materials,and has certain application value.
Key words: retired lithium manganese oxide batteries; carbon-thermal reduction; acid; leaching; recovery;

manganese; lithium





