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Study on Recovery of Lithium from Waste Ternary Battery by
Sulphating Roasting

LI Guo, WANG Bian,SU Hua

Abstract; Aiming at the problems of long recovery process, high lithium loss rate and low purity in the
traditional method of lithium recovery from waste ternary power battery black powder, a process of priority
extraction of lithium by sulfation roasting was proposed. In this paper, the thermodynamic feasibility of
lithium extraction by sulfation roasting was analyzed. The effects of different sulfate, concentrated sulfuric
acid addition, calcination temperature and calcination time on lithium extraction were studied. The re-
sults of sulfation roasting experiments of different sulfates show that the lithium yield is about 95% when
concentrated sulfuric acid, sodium bisulfate and ammonium sulfate are used for sulfation roasting. The
roasted material obtained by adding sodium bisulfate is harder; the roasted material obtained by adding
concentrated sulfuric acid is fluffy and honeycomb-like ; the material after roasting with ammonium sulfate
is powder, which is easy to break, but will produce ammonia gas. Lithium phosphate can not be obtained
by roasting with the same amount of sodium sulfate, so concentrated sulfuric acid is selected for sulfation
roasting. The optimum conditions for the preferential extraction of lithium are as follows: the amount of
concentrated sulfuric acid is 105% of the theoretical amount, the calcination temperature is 600 °C , and
the calcination time is 2 h. Under these conditions, the lithium yield can be as high as 95.2% . The pre-
pared lithium carbonate and lithium phosphate have low impurity concentration and high purity.

Key words: sulfated roasting; waste ternary power battery; priority extraction of lithium; black powder;

lithium carbonate ; lithium phosphate ; lithium recovery
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Research Progress on Electrolyte Recovery of
Spent Lithium Ion Batteries

LU Xiangfei, FU Qiang, SUN Qiang, WANG Fang,ZHANG Xiaowei, GENG Lekang

Abstract; With the rapid development of electronic products and electric vehicles, spent lithium-ion bat-
teries grow rapidly. At present, most of the research focuses on the recovery of the positive and negative
materials of spent lithium ion batteries, while ignoring the recovery and utilization of the electrolyte. Or-
ganic solvents and lithium salts in electrolyte have high recovery value. This paper summarized the princi-
ple and application of current recovery and treatment methods of spent lithium-ion battery electrolyte, in-
cluding high-temperature thermolysis, distillation-condensation method, chemical method and supereriti-
cal CO, extraction method, compared the advantages and disadvantages of different recovery methods,
and look forward to the development direction of electrolyte recovery process.

Key words: electrolyte; recycling; high-temperature thermolysis; distillation-condensation method ;

chemical method; supercritical CO, extraction; organic matter



