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Problem statement 

    

    In a metallurgical MFC electrons are generated by bacteria, 
that grow as a pollutant-degrading biofilm on the bio-
anode surface, and transported through an external circuit 
to the (bio-)cathode where they can be used for metal 
reduction/recuperation. Except for Cu2+, input of 
additional voltage from an external power source is 
needed for the metal reduction. 

Worldwide each year millions of tons of metal containing waste 
streams are destroyed by incineration or end up in landfills. 
Examples are contaminated soils, but also ashes that remain 
after incineration of municipal solid waste. A sustainable 
treatment method, both financially and environmentally, is to 
clean the remaining ashes and contaminated soils in a washing 
installation where the metals are leached out of the solid matrix 
into the washing solution in order to reuse the solid matrix as 
secondary resource. A lot of research has already been done to 
improve the leaching efficiency of metals out of the solid 
matrix. However, a sustainable solution for metal removal from 
and reuse of the washing solution and at the same time the 
recovery of the metals for (re)use in industry is still needed.  

 
To this end, a Microbial Fuel Cell (MFC) in which bacterial 
processes produce (a part of) the energy needed to remove the 
metals from the washing solution is investigated in this project. 

    

 

More sustainable than classical electrolysis? Metallurgical MFC 

Figure adapted from Ter Heijne et al. 2010 
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 With low (sometimes zero) input of external voltage, metal 
recovery at the cathode and wastewater treatment at the 
anode can be achieved simultaneously  
 

 Since part of the energy for the metal reduction is derived 
from bacterial activity, the total electrical energy that has to 
be supplied is less than for classical electrolysis 

 
 
 

Investigation of the performance of the metallurgical MFC on 
laboratory scale with real-life mixed metal containing waste 
streams from soil washing installations as a promising 
method with low environmental impact compared to 
conventional electrolysis or chemical precipitation. 

 
 
 

 Which metals can be removed in an ‘energy-efficient' way 
from real-life streams? 

 At which yield and purity can metals be recovered? 
 Sustainability Life Cycle Analysis 

Project Aim 

Research questions? 

“The world will not evolve past its current state of crisis by using the same thinking that created the situation.”  
Albert Einstein  
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