
Combining bioleaching and liquid-liquid separation for metals recovery from low-
grade matrices 

José G.P. Santos1, Joana Lourenço2, Sónia Mendo2, João A.P. Coutinho1, Tânia Caetano2,  
Helena Passos3,4,* 

 
1CICECO - Aveiro Institute of Materials, Department of Chemistry, University of Aveiro, 3810-193 Aveiro, 

Portugal 
 2CESAM and Department of Biology, University of Aveiro, 3810-193 Aveiro, Portugal 

3LSRE-LCM – Laboratory of Separation and Reaction Engineering – Laboratory of Catalysis and Materials, 
Faculty of Engineering, University of Porto, Porto, Portugal 

4ALiCE – Associate Laboratory in Chemical Engineering, Faculty of Engineering, University of Porto, Porto, 
Portugal 

*hpassos@fe.up.pt 
 

The EU has set a goal to become climate neutral by 2050. To achieve this, renewable energy must become 
the main energy source. Copper is a critical material for clean energy technologies, and its demand is 
expected to double by 2035. This presents a significant challenge to achieving climate goals, as there may be 
a supply gap if alternative sources and viable options for Cu recovery are not explored.  
Bioleaching, the natural ability of microorganisms to catalyze the oxidative dissolution of metals, is 
considered cost-effective, eco-friendly, and adaptable for both large and small-scale applications. The 
applicability of bioleaching to treat low-grade matrices was previously demonstrated.1 However, the low 
concentration and variability of metals present in pregnant liquor solution (PLS) obtained in the bioleaching 
process limit metals recovery by conventional processes. 
Liquid-liquid extraction (LLE) processes using ionic liquids (ILs) have shown promising results on the 
separation and recovery of metals from high to low concentrated solutions.2,3 The versatile and tunable 
nature of these solvents have greatly expanded the field of metal processing. This study aims to develop a 
sustainable and economically feasible process that combines bioleaching with LLE based on alternative 
solvents to selectively recover Cu and other valuable metals from low-grade matrices. Preliminary results on 
the optimization of incinerated bottom ashes bioleaching by Pseudomonas spp. and metals separation by 
the mixture of obtained PLS with different ILs will be presented. 
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