
How to inoculate a microbial fuel cell 
Medium: To start up a microbial fuel cell (MFC) you will need to have a fuel (acetate or organics in a 
wastewater), bacteria (that either are added with your medium or that are naturally present in the 
wastewater), and a sufficiently buffered solution.  
 
If using acetate medium: During the inoculation stage you use half fresh medium solution with buffer 
and trace minerals containing the primary fuel which is assumed to be acetate (also glucose can be used 
but it will produce less electrical power) and a solution that contains a rich concentration of 
microorganisms. Sludge from an anaerobic digester or from an activated sludge clarifier will work, or 
natural sources such as a lake sediment (best if it is a little black and rich in organics) all can be used as 
an inoculum source.  
 
A medium is listed on our MFC website, but typically the acetate medium is made up in a 50 mM 
phosphate buffer solution (PBS) so the resulting solution is both well buffered and sufficiently ion 
conductive to make the MFC work. Use 1 g/L of sodium acetate in your medium and mix it 50:50 with 
the solution containing the bacteria. The 50 mM PBS solution contains: 2.45 g L–1 NaH2PO4 H2O, 4.58 g L–

1 Na2HPO4, 0.31 g L–1 NH4Cl, and 0.13 g L–1 KCl, and it has a conductivity of 6.93 mS cm–1 and a pH of 7.0 ± 
0.1. It also contains trace mineral and vitamin solutions. If you are using tap water be sure to sparge it 
for some time to remove the chlorine in the water. Trace metals in the tap water should be sufficient, 
but you can always add those as described in our detailed medium. Sodium acetate in PBS can be stored 
in the fridge (4 ⁰C) for up to one week and mixed with the inoculum just before feeding the reactors. 
 
If using a wastewater. If you are going to treat an actual wastewater, there may already be sufficient 
bacteria in the wastewater. For example, if you use primary effluent from a conventional treatment 
plant you can just add that. If you use an industrial wastewater there may not be sufficient bacteria in 
the wastewater until it is treated in the existing plant. Therefore, add sludge from the existing treatment 
plant with the wastewater with a 50:50 mixture as described below. For industrial wastewaters you 
need to be sure you have sufficient N and P, as well as other trace minerals in the wastewater. If you are 
not sure then add N and P into the wastewater and see if that alters performance. 
 
Procedure: To acclimate the MFC you will mix 50:50 either acetate medium:source of the bacteria, or 
wastewater:source of bacteria as the starting solution. After mixing together, pour the solution in the 
MFC and connect it to an external resistor (or a potentiostat if that is available) using a 1000 Ω external 
resistance. We usually use a higher external resistance for acclimation as that seems to work better than 
a very low resistor. The cell will not acclimate well unless there is a resistor in the circuit. 
 
The MFC will need to be fed with a fresh solution every day, even if no current is generated, to make 
sure there is enough bacteria and organic matter for current generation. It might take only a few days or 
up to two weeks to see any voltage or current generation. The amount of time depends by the number 
of bacteria in the inoculum, the surface area of the electrode and the selected external resistor.  
 
After the MFC performance is stable for two or three days, based on showing the same profiles over 
time with respect to voltage or current, the reactor can be fed by using only fresh medium (acetate-PBS 
solution or just pure wastewater), as the bacteria on the anode are strongly attached together and to 
the electrode, and there will be no benefit in adding more bacteria. 
 



Once acclimated, the solution should be replaced after the voltage drops to around 50 mV, to avoid 
starving the bacteria, and avoiding a lot of time with oxygen in the water. Oxygen diffuses through the 
air cathode and thus can accumulate dissolved oxygen if there is no substrate for the bacteria present to 
remove the dissolved oxygen.   
 
Resistances lower than 1000 Ω will generate higher current and power but will require more frequent 
feedings, while resistances larger than 1000 Ω will produce low current and the community of bacteria 
will include more bacteria not involved in electron transfer. The external resistance could also affect the 
length of the inoculation stage, with the lower resistances increasing the acclimation time. However, we 
have found it best to acclimate the cube reactors we typically use to 1000 Ω during the startup phase.  
 
Acclimation using a potentiostat. This is usually carried out with the anode as the working electrode and 
the cathode as the counter electrode. A reference electrode can be used. The anode potential can be set 
in the range –280 mV to +200 mV vs a standard hydrogen electrode (SHE). Depending on the cathode 
potential setting high anode potential could result in the reactor operating as a microbial electrolysis cell 
(MEC) producing H2 at the cathode. Selecting an anode potential too high (> 200 mV vs SHE) could delay 
the stable operation and harm the anodic bacteria while a potential too low (more negative than –280 
mV vs SHE) will not allow the development of healthy and active bacteria. A fixed current can also be 
applied between anode and cathode while recording the whole cell potential (chronopotentiometry). 
The maximum current will depend on the MFC configuration but do not exceed 10 mA for brush anode 
with an activated carbon cathode, in the 28 mL cube-type MFC. 
 
Here are some references on starting up MFCs.  

- This paper looked at different types of anodes, showing brush anodes worked well. It shows a 
few startup cycles for a typical cube-type MFC.1 

- The study by Zhang et al. examined using flat anodes closely spaced and different inoculation 
procedures.2 

- The study by Hays et al. shows that flat anodes will not work well if placed close to the cathode 
without a membrane to sufficiently block oxygen crossover from the anode.3  

- Several inoculation techniques were examined in this study.4 
- Consecutive transfers from a working MFC to a new MFC can help.5 
- Given enough time for an anode to develop, or by using transfers from working electrodes, you 

will eventually get a similar anode community.6 
- If setting the potential, the choice of the potential may impact performance due to the different 

potential but it does not seem to impact the microbial community performance.7 
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