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Motivation 

 
 
 

Depletion of fossil fuels, environmental pollution 
and energy shortages drive the need for a biobased 
economy. In the future waste will be used as a 
sustainable feedstock. The challenge lays in the 
conversion of biomass waste streams into valuable 
products in an economical way. Microbial 
electrosynthesis might prove to be a new cost-
effective process for this purpose. It produces clean 
and in an efficient manner high-value fuels and 
chemicals from CO2 or low-value waste.  
This project aims at the development of a microbial 
electrosynthesis system for the production and/or 
conversion of volatile fatty acids.  

 
Technological challenge   
Microbial electrosynthetic production of volatile 
fatty acids will take place in an bioelectochemical 
system, as depicted schematic in figure 1. Such cell 
consists of an anode and a cathode, separated by a 

membrane. At the 
anode electrons and 
protons are liberated 
via an oxidation 
reaction. The 
electrons will flow 
through the external 
electrical circuit to the 
cathode. The protons 
will flow through the 
membrane to the 
cathode as well. On 
the electrode material 
of the cathode 
microorganisms grow, 
designating it as 
biocathode. These 
microorganisms consume the electons and protons 
in a reduction reaction. In order to produce volatile 
fatty acids from acetate or CO2, additional external 
electrical power is required.  
 
 
The technological challenge of this project is to 
develop biocathodes which have:  

i) high chemical efficiency, 
ii) effectively developed biofilm which can run 

at high current densities,  
iii) stable long term performance, 
iv) minimal energy losses (i.e. overpotentials),  
v) having the ability to stir the system towards 

desirable product(s).   

Figure 1: Microbial electrosynthesis system using a 
biocathode to produce VFAs from CO2 and/or acetate. 

 


