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An iron reducing bacterium, Shewanella putrefaciens IR-1 was used to
construct a novel microbial fuel cell The bacterium used was
electrochemically active in cyclic voltammetry, and produced electricity in a
fuel cell without any  electrochemical mediators. Graphite felt was used as a
suitable electrode. In the open-circuit stage of the fuel cell, the maximum
voltage was about 0.7 volt. When the external circuit was completed with a
suitable resistor the current output was about 0.2 mA in the presence of
lactate as a fuel. The behaviour of the fuel cells operated under the more
anaerobic condition responded more rapidly to the addition of fuel than their
analogues operated in the normal condition. This result was attributed to an
improvement in the kinetics of the direct transport of electron from the
bacteria to the anode surface due to the greater exclusion of the electron
acceptor such as dissolved oxygen from the anode compartment. When
employed in continuous operation, fuel cells were capable of being operated
with lactate as a fuel over a period of 30 days without malfunction. Based on
these results as a model, a microbial fuel cell was developed to use
wastewater from a starch processing plant as a fuel. The maximum potential
and current obtained from the fuel cell using the wastewater were 0.66 V and
0.2 mA, respectively. During a given time of operation of the fuel cell,
overall 70 % of COD. of the wastewater was removed, and corresponded
amount of electricity was produced.
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