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Microbial Fuel Cells (MFCs) are considered to be an environmental friendly energy conversion 

technology. Their application to wastewater treatment, for direct recovery of electric energy, could 

provide an attractive alternative to traditional treatment processes. However, the main research 

experiences on the topic are still confined on laboratory-scale plants. The limitations that delay 

MFCs scaling-up include low current and power densities achievable and high capital costs for 

reactor construction (mainly related to electrodes and membrane). Technology industrialization 

could be finally achieved by electrically stacking a number of unit cells together, in order to increase 

both current and voltage generation. 

This work focused on a laboratory-scale, single-chamber MFC of novel design, with internal volume 

of 7 L, operated in batch-mode for urban wastewater treatment. The cell represents one of the largest 

models currently running on the international scene, and it was designed to be suitable for stacked 

connection configuration. Electrodes were made of carbon cloth and the cathode was directly 

exposed to the atmosphere. The MFC was inoculated with mixed activated sludge (50% aerobic and 

50% anaerobic) and fed with different kinds of wastewater, starting from synthetic nutrient mixtures 

up to the application with real urban wastewater, spilled from the municipal treatment plant of Pavia.  

Long-term monitoring of the system allowed the evaluation of the organic matter removal efficiency, 

that reached 57% (on average) with a hydraulic retention time of 147 hours. The MFC produced an 

average power density of 13.2 mW/m
3
 with a Coulombic efficiency ranging from 2 to 20%. 

Recovered electrical energy amounted to 7.6 kJ per m
3
 of treated waste. The amount of data 

collected allowed an accurate analysis of the repeatability of MFC electrochemical behavior, with 

both regards to organic matter removal efficiency and electric energy production.  
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