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Ammonia recovery of research progress
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Abstract: As an important strategic resource, cobalt plays an important role in alloy materials, catalytic
materials and battery materials. In the typical hydrometallurgical recovery process of cobalt, ammonia
leaching has the advantages of pure leaching solution, short process, and low cost. It is widely used in the
smelting of cobalt minerals and the recovery of secondary resources. The ammonia recovery process of cobalt
resources at home and abroad in recent years have been systematically summarized in this article, including
the principle and process of ammonia leaching, and the recovery of cobalt in the ammonia leaching solution.
In the ammonia leaching process, the right choice of ammonia—ammonium salt leaching system is very
important, and according to the composition of the raw materials, add a certain reducing agent or oxidant to
increase the leaching rate. The current methods for recovering and preparing cobalt products from ammonia
leaching liquid still have disadvantages such as high cost and small processing volume. Therefore, developing

efficient and economical methods for recovering and preparing cobalt products from ammonia leaching liquid
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will become the focus of future research.
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Table 2 Secondary cobalt—containing resources
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Fig. 1 Distribution of cobalt resources in the
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Fig. 2 Distribution of cobalt resources in China"
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Fig. 6 Flow chart of three—stage countercurrent

spheric ammonia leaching process for reduced calcine™
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Table 4 Ammonia leaching situation of used batteries

Co 7 1/% R & i J Dkt AF Co B %/% 27 3k
6.00 1 M NH;-H,0-1 M(NH,),CO; 0.5 M (NH;).S05 NCM 80 °C,1 h,10 g/L 94.0 [22]
19.53 4 M NH;-H,0-1.5 M(NH,),CO; 0.5 M Na,SO; NCM 80 °C,5 h,10 g/L 80.7 [23]
42.60 3 M(NH4),S0, 0.75 M (NH,4),S0; MC 180 C,2 h,83 ¢/L 81.0 [24]
20.40 4 M NH;-H,0-1.5 M NH.Cl1 0.4 M Na,SO; NCM 80 °C,5 h, 10 g/L 76.0 [25]
5.63 1.5 M NH;-H,0-1 M NH,HCO; 1 M (NH,)»S0; MC 60 °C,3 h,20 g/L 80.99 [26]
26.47 6 M NH;-H,0-0.5 M (NH,),CO; 0.5 M Na,SO; NCM 150 °C,0.5 h,10 ¢g/L 99.5 [27]
26.47 6 M NH;-H,0 0.5 M (NH4),505 NCM 150 C,0.5 h,10 g/L 100.0 [27]

M A mol/L; MC AR A B ;NCM 4 LiNiy3Co15Mn 505,
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