
AIMS OF THE WORK 
 
The aim of this work is the study of two 
hypothetical cases in which Microbial fuel 
cells (MFCs) technology could be used to 
treat wastewater. The first case is the 
theoretical implementation of this system 
in a 6 people home, and the second one is 
the theoretical integration of this 
technology into a wastewater treatment 
plant (WWTP). We shall consider if the 
process would be economically and 
energetically profitable in both situations, 
and last but not less important if possible 
to scale-up the laboratory experiment to a 
real life prototype. 
 

EXPERIMENTAL  DATABASE  

DATA 6 PEOPLE HOME WASTEWATER 
TREATMEN PLANT(3)   

 DAILY 
WASTEWATER 

INPUT  

750 Liters (1)   3·107 Liters 

AVERAGE DAILY COD 
INPUT  

0,808g/L·day(1)  
 

1.3 g/L·day 
 

ELECTRICAL POWER 
CONSUMED IN A 

YEAR  

5600kWh(2)  
 

3240000kWh 
 

MFC PROTOTYPE  
In this paper, we use  a single chamber microbial fuel cell (4) . It contains 8 graphite 
electrodes rods (anode) arranged concentrically around a Permeable Proton 
Exchange Membrane (PEM) PEM. The cathode is situated in the middle of the 
bioreactor, under the PEM and it is in direct contact with the air  
 

OPERATION DATA  Retention time: 33 h Voltage: 0.5V 
 

COD removal: 80% Coulombic efficiency: 12% Electrical power achieved: 
26mW/m2 

MFC laboratory prototype 
is 15cm long by 6.5 cm 
diameter with an empty 
bed volume of 388mL.  
The cathode (2,5 cm 
diameter) is in direct 
contact with the air. 

< 1% of the electrical 
power consumed by 
the house in a year is 
recovered  

ANNUAL 
ELECTRICAL 
CONSUME 
5600kWh 

GENERARATION 
OF 47.3 kWh  
 IN A YEAR 

MFC(4)  

Application of MFC in a 6 
People home  

  

Daily  

wastewater 

input  

 

750L 

Average COD 0,808g/L·day 

Application of MFC in a Wastewater 
treatment plant  

GENERARATION  
OF  

3052860 kWh   
IN A YEAR 

94.22% of the electrical 
power consumed by the 
WWTP in a year is recovered  

Daily  wastewater 

input  

 

3·107L 

Average COD 1.3 g/L·day MFC (4)   

We can conclude that the system is not cost effective, only  
0,84% of the electrical power consumed by the house in a 
year is recovered, so the implementation in this situation is 
not profitable. 

ANNUAL 
ELECTRICAL 
CONSUME 

3240000kWh 

As we see in Table 2, in this case we can conclude that 
the system is cost effective, 94,22% of the electrical 
power consumed by a WWTP in a year is recovered, so 
we should be considering the implementation of this 
particular method.  

In order to have a realistic scale-up dimension of the 
bioreactor, we could build 50 tubes of diameter 345,6 
centimeters and the cathode diameter should be of 
172,8 cm. Each tube would be 100 meters long.  

CONCLUSIONS  
Microbial fuel cells are a novel technology that needs to be improved. In this study, when we apply theoretically the 
technology in a 6 people home, the results were lower than expected. Less than a 1% of the electricity power 
consumed by this home could be recovered. 
On the other hand, when we apply the technology in a WWTP, the 94,22% of the energy consumed annually by the 
WWTP is recovered while removing an 80% of the COD.  The problem was that in a scale-up prototype, the dimensions 
obtained were higher than expected due to the huge hydraulic retention time needed by the system (33 hours) .  
There is a need for more in situ (scale-up) experiments to examine the technical viability of the MFC technology and 
improve the systems. 
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In order to evaluate the implementation of the system, we need to 
know the carbonic oxygen demand (COD) of the wastewater and the 
daily wastewater input. In order to know if the process is 
energetically profitable, we would use the value of the electrical 
power consumed in a year by a WWT and a 6 people home.  
 

We are going to calculate, in a hypothetical way, the 
dimensions which should have the bioreactor in 
order to achieve such energy production. 


