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Li-ion battery is the key technology to drive the energetic transition. The global world demand is 

expected around 4,700 GWh by 2030 according to McKinsey & company [1] but a recent report from 

the European Commission identified almost all the materials in the battery as critical raw materials [2]. 

At the same time, the Council of the European Union established new rules to enhance a circular 

economy, through new collection targets and recycling obligations [3]. The context of European 

legislation, market and sovereignty highlights the need for efficient and economically sustainable close 

loop recycling process for the EU’s strategic autonomy and energetic transition. The output of a close 

loop recycling process is the production of battery grade precursors to synthetize new cathode 

materials. The use of hydrometallurgical processes is necessary for the selective separation of the 

elements of interest (Mn, Co, Ni, Li) and will determine the costs and impacts of the processes [4]. This 

study focuses on the separation of Mn and Co by oxidative precipitation, using the oxidant 

peroxymonosulphate (PMS; HSO5
-/SO4

2- couple) [5]. This approach is attractive because it is simple to 

implement, requires no solvent and does not contain any chlorinated species. Precipitation tests on 

Mn-Co model solutions show catalytic activation of PMS in the presence of Co2+ ions, facilitating 

selective Mn oxidation for a specific pH range (Figure 1). The role of cobalt and PMS was evaluated as 

a function of pH and temperature. It revealed some modifications in performance and PMS 

degradation phenomena. The process involves a complex precipitation mechanism, its understanding 

and control make it possible to consider high efficiency and purity of the precipitated elements. 
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Figure 1 : Precipitation yield for a solution of H2SO4 / PMS for different pH with Co or Mn alone at 0.15 M, 30 °C, equivalence 
Co or Mn / oxidant = 1 (a) and Co and Mn mixed at 0.15 M each, 30 °C, equivalence Mn / oxidant = 1 (b) 
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