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Li-ion batteries (LIB) are one of the key pillars for sustainability identified by the European Green 
Deal. For this reason, the demand for batteries will grow exponentially by a factor of 20 by 2030. 
According to the chemistry (redox-flow, Li sulfur, Li air), LIBs present various critical raw materials 
(CRMs) (eg Li, Mn, Co, Ni, graphite), not present as massive and primary resources in Europe. In 
order to meet this need, an increase in metals is expected by 2025, which can only be sustained 
through a circular economy approach based on the recycling and reuse of secondary critical 
materials (mainly cobalt), recovered from adequate management of exhausted batteries. Current 
recovery methods for metal mining are not sustainable from both an environmental and techno-
economic point of view.  
The UNIPV-Gisel research group active on lithium batteries has developed a sustainable recycling 
strategy of CRMs based on soft chemistry capable of allowing their recovery and reuse in the 
manufacture of new cells or, in the case of direct recycling, of second-life devices. 


