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Context 
The great majority of base metals such as copper are extracted from the remaining of volcanic edifices, where 
magmatic fluids enriched the volcanic rocks over hundreds of thousands of years. Currently the metal-enriched 
rocks are extracted en-mass and treated before the metal can be finally extracted, a process with a significant 
environmental impact, which requires vast amount of energy. 
Recent geophysical measurements, corroborated by geochemistry and numerical modeling highlight that active 
volcanic systems might be associated with hydrothermal systems at 1-2 km depth hosted in fractured rocks and 
containing salty fluids (at temperatures of up to 700 oC) and dissolved metals in significant concentrations. The 
extraction of these fluids and their ex-situ mining is difficult as decompression and cooling leads to metal 
precipitation of solutes and clogging of the well permeability.  
 
Objectives and Methods 
The target of this project is to assess the efficiency and feasibility of metal electrowinning and recovery from 
magmatic fluids in-situ (i.e. at depth of 1-2 km). We will first perform a series of laboratory experiments to 
simulate the selective deposition of metals from solutions similar to those encountered in magmatic 
environment.  These experiments will also serve to quantify the energy efficiency of this process as function of 
various parameters such as concentration of the metals in the fluids, temperature and pressure. Once sufficient 
data will be acquired and if sufficient time will be available we will perform large-scale experiments in a natural 
environment (a system of flooded mine tunnels, where the dissolved metal represent an environmental threat). 
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Chuquicamata mine in Chile (courtesy of Dr M. Chiaradia), one of the 
largest copper mine in the world. 
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