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Lithium plays a crucial role in the clean energy transition to low-carbon energy systems, particularly through its 
use in rechargeable batteries. However, lithium supply remains geographically concentrated and associated with 
significant environmental challenges, pressures and costs. Nevertheless, the rapid growth of lithium-ion battery 
market also creates opportunities for lithium recovery from waste streams, an approach that represents a key 
strategy to strengthen resource strategic security, reduce dependence on primary resources and support the circular 
economy.

To meet future demand and reduce import dependency, the European Union has set a target for 25% of 
critical raw materials to come from secondary sources by 2030, recently launching 47 Strategic Projects under the 
Critical Raw Materials Act.

Within the framework of the EU-funded RELiEF project (Recycling of Lithium from Secondary Raw 
Materials),  this  work investigates  the  potential  of  electrodialysis  (ED) for  lithium recovery from secondary  
resources, namely wastewater generated during battery recycling processes and residues from aluminium–lithium 
alloys. The study evaluates the technical feasibility and environmental implications of recovering lithium from 
these waste streams as secondary raw materials.

Laboratory-scale  experiments  achieved  lithium  recovery  efficiencies  exceeding  90%.  Comparative 
assessment of the two waste streams showed that wastewater-based recovery routes present lower environmental  
and economic burdens than recovery from solid  alloy residues (Figure  1).  Life  cycle  assessment  identified 
electricity consumption as the main driver of environmental impacts,  highlighting the importance of energy 
optimization and the potential use and integration of renewable electricity sources.

These results highlight the potential of the Electrodialytic process as a promising technology for lithium 
recovery from industrial waste streams that may contribute to the sustainable waste management and the circular 
utilization of critical raw materials.

Figure 1. Electrodialytic cell configurations. 2-compartment reactor with a cation-exchange membrane (CEM)
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