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The increasing generation of electronic waste has intensified the need for sustainable recovery 
strategies for critical raw materials. Waste tantalum capacitors (TCs), extensively used in 
electronic and aerospace applications, represent a valuable secondary resource; however, less 
than 1% of tantalum is currently recovered from end-of-life products, despite its classification 
as a critical raw material by the European Union [1]. This work presents a hydrometallurgical 
route for the valorisation of TCs, aiming at the selective recovery of multiple metallic fractions 
while retaining Ta in the solid phase, avoiding metallurgical reduction steps and enabling its 
potential direct reuse. Selective sulfuric-acid leaching dissolves Mn, Ni, Cu, and Zn, while Ta 
and Ag remain in the solid residue. Mn is subsequently recovered by selective precipitation, 
followed by sequential solvent extraction with CYANEX® 272 for Zn, Cu, and Ni separation and 
purification, achieving metal purities above 93% and overall recoveries exceeding 87%. A final 
nitric-acid leaching step selectively dissolves Ag, which is recovered by chloride precipitation, 
leaving a Ta-rich solid with approximately 85% purity. Life-cycle assessment highlighted the 
environmental advantages of the proposed hydrometallurgical route over primary metal 
production, particularly through Ta and Ag recovery. Preliminary economic assessment further 
supported the potential industrial viability of the process. 
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