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Role of Biofilms in the performances of a fungal microbial fuel cell
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Our research aimed to explore the biodegradation of organic micropollutants (i.e. diclofenac,
acetaminophen) in a dual-chamber fungal microbial fuel cell (FMFC) recently developed (1).
The microorganisms are of great advantage as they can be regenerated resulting in lower cost
comparing to chemical ones. Also, no harmful by-products or wastes has been produced
during the degradation process which makes MFCs an environmentally friendly way to
generate energy. On one hand, biofilms deposited on electrodes (i.e. carbon felt) is very usable
to oxidize micropollutants and generate H™ and e” to reduce O; in the cathodic compartment.
On the other hand the cationic exchange membrane (CEM) will be covered by a biofilm, as
illustrated by Fig.1 (a). It could cause the blockage in H™ migration mass transfer (see (2)).

Fig.1 : 2D scanning electronic microscpoy (SEM) images of Nafion 117 membrane used in a
fungal microbial fuel cell : a- old membrane used in FMFC (10 days); b- pristine membrane

Furthermore, and unfortunately, SEM observations are a destructive tool for membrane.
Further work in a near future will focus on the development of experimental and theoretical
approaches using electrochemical impedance spectroscopy (EIS) as in situ tool for the
detection of biofilm growth on CEM, in particular, for understanding its detrimental impact
on limiting current density (3).
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