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This work focused on impurity management in metallurgical battery recycling. Black mass was 
produced at VTT’s mechanical pre-treatment research facility, after which the black mass was 
subjected to hydrometallurgical treatment. The research in the project aims to recover valuable 
metals and produce effluents of quality that are treated in bipolar membrane electrodialysis units for 
chemical circulation. VTT will pilot this chain of unit processes from black mass production to 
electrodialysis. The project is running until late 2027, with Cu-SX piloted in the spring of 2026. 

The hydrometallurgical work involved studying a flowsheet that incorporates sulfuric acid and 
hydrogen peroxide leaching. Leachate was separated by filtration and subjected to further solution 
purification by precipitation and solvent extraction, eventually ending up in the precipitation of Li 
before electrodialysis. The neutralizing reagent of the process is NaOH, with the intent of circulating it 
from downstream to upstream. 

In the hydrometallurgical process scheme of the project, Cu solvent extraction is utilized to separate 
and concentrate Cu into its own stream where it can be recovered from. Cu-SX is operated directly 
after leaching and its associated solid-liquid separation stage. Cu raffinate is then subjected to further 
impurity removal and polishing before recovering Mn, Co, Ni and Li. In this work, batch tests were 
conducted to prepare McCabe-Thiele diagrams for sizing the solvent extraction circuit to process the 
150 L leachate obtained from black mass leaching. Acorga M5640 reagent was used at 10 vol-%, at a 
temperature of 30 degrees Celsius and feed solution pH adjusted to 1.5. A continuous pilot using glass 
mixer-settler setup (SX Kinetics Ltd, Canada) with 2 extraction stages, 1 scrubbing stage and 3 
stripping stages was conducted successfully and raffinate and strip solutions analyzed and collected 
for further processing. 

This poster presents results of VTT’s part of the BATCircle3.0 project, focusing on Cu-SX, but also 
illustrating the upstream operations conducted as to procure the leachate, as well as illustrating the 
plans that are yet to be undertaken downstream. Results showed residual Cu conc. of <300 mg/L in 
the solution with strip solutions containing > 14 g/L Cu from initial PLS concentration of ca. 2 g/L Cu. 
Scaling of the settler was observed in the extraction stage with aqueous feed,  which was revealed to 
contain components of the initial black mass. The results highlight the importance of considering the 
study of authentic solution streams. 

 

 


