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Study of microbial fuel cells using river organic sediment

for environmental improvement and high power output
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Abstract :

A microbial fuel cell (MFC) is an emerging biotechnology which converts the organic substrates
to electricity. MFCs utilize electrons resulting from microbial metabolism to generate electricity.
MFCs using waste water or muddy deposit (sludge) as fuel are expected to function for
improvement of water quality and environmental clarification. In addition, MFCs have potential for
widespread application in the location lacking electrical infrastructures. However, many technical
challenge must be overcome before they will be practical for renewable energy production and
environmental improvement. Understanding the mechanism of microbial energy production and
involvement of microorganisms is also essential to increase the power output and power generation
efficiency of MFCs.

For this purpose, we developed MFCs using the organic sediment (sludge) collected from the
Hori River in Nagoya city, Aichi, and the Shirako Coast in Suzuka city, Mie. Carbon material
which is known to have high electric conductivity was used as both electrodes in these MFCs. A
long-term generation of electricity was observed without adding exogenous mediator. MFC under
the sunlight showed enhanced power production compared with the MF'C in a dark place.

To assess the bacterial involvement in electricity production in these MFC, three MFCs were

generated as below;(A) MFC using the sludge without autoclave sterilization, (B) MFC using the



sludge with autoclave sterilization, (C) MFC using the mixture of autoclaved and not autoclaved
sludge (97.5 %: 2.5%). Analysis of the maximum power value and internal resistance indicate that
MFEC (B) showed the lowest maximum power value and the highest internal resistance compared
with MFC (A) and (C). It suggested that bacterial involvement was required for the power
production in these MFC.

To further analyze the involvement of microorganisms, a small part of sludge was harvested from
active MFCs and cultured under anaerobic condition. As a result, bacterial colonies was
successfully isolated. Several colonies with different appearance were picked and analyzed by
Gram’ s staining method. These colonies were classified mostly as gram-positive bacillus. Gram-
positive coccus, gram-negative bacillus, and gram-positive coccus were also observed.

In order to identify the species of the colonies isolated from the sludge in these MFC, DNA was
extracted and used for molecular phylogenetic analysis based on 16S rRNA gene sequence. As a
result, most colonies were identified as a specific species of gram-positive bacillus. The
involvement of this bacteria in MFC was previously reported, which supports the possibility that
this bacteria also plays a role in electricity generation in MFCs using the sludge. However, it is
also possible that other species of bacteria might participate in these MFCs independently or in
collaboration with the bacteria identified here. Based on these findings, further analysis of
bacterial involvement and optimization of the MFC condition for higher power generation efficiency

and power output are desired.
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