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Microbial fuel cells (MFCs) are devices that convert the chemical energy of biological fuels into electric energy
by using microorganisms as biocatalysts. In this study, we examine the recovery of electric energy from polycyclic
aromatic hydrocarbon (PAH) by the bacteria. A MFC was conducted and operated to elucidate the potential of the
PAH degrading bacteria for energy generation from carbazole.

The degradation of carbazole by the PAH degrading bacteria, isolated from soil in Viet Nam, was confirmed in the
culture with carbazole. Scanning electron microscope (SEM) observation revealed that the PAH degrading bacteria
colonized on the crystal particle of carbazole, indicating that bacteria attached on the particle for efficient
assimilation of carbazole.

Next, a two-chambered MFC was fabricated with proton exchange membrane. The anode chamber was filled with
solution including 0.1 g/L carbazole and 1 mM 2-hydroxyl-1,4-naphthoquinone (HNQ) as an electron transfer
mediator. The constructed MFC with the PAH degrading bacteria showed appreciable generation of voltage in the
presence of carbazole as a substrate. The voltage reached about 2 mV at day 1 and kept constant until day 5. Then
the output started decreasing and reached about 0.2 mV at day 15, indicating that the carbozole was mostly
consumed by the bacteria. At day 19, the performance of MFC was stopped. The survival and proliferation of
bacteria were confirmed. Thus, the PAH degrading bacteria, isolated from soil in Viet Nam, enables to utilized
carbazole as a fuel for MFC.




