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Microbial fuel cells (MFCs) harvest energy from a wide variety
of natural carbon sources to produce electricity at neutral pH and
ambient temperatures. To date, standard H,/O, PEMFC technol-
ogy has yet to generate significant power under those conditions.
Because most environments on earth are exposed to significant
levels of oxygen, we believe the transition from sediment based
MFCs to oxygen-tolerant MFCs is necessary. This transition would
require both a way to simultaneously sequester the metal-reducing
microbes and reduce the overall concentration of oxygen in the
anode chamber. Recent work suggests that power can be gen-
erated with significant oxygen in the anolyte when using three
dimensional (3D) electrodes in a miniature MFC design; potentially
expanding the role of MFCs to function in more diverse regions
(i.e., water column, air/water interface). Exposing the anode to air
will also create unique growing conditions for the microbes them-
selves compared to the standard anaerobic anode conditions used
in MFCs.

The efficiency of MFCs are based primarily on the interaction
between a microbe and electrode surface. In situ monitoring of both
cellular and culture conditions is important for improving the long-
term survivability of MFCs, but there are currently few published
results for monitoring an active electrode surface in real-time. By
utilizing the miniature modular design of a voltage based screen-
ing assay (VBSA), time dependent biofilm formation was correlated
directly with current output in an operating MFC for the first time.
The data collected from a single VBSA experimental run was used
to show a relationship between real-time current output from an
operating MFC, planktonic cell concentration, and biofilm coverage
on a carbon electrode at defined time points. The combination of
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these dataresulted in the first physiological description of how She-

wanella respond to glucose and lactate in the presence of oxygen
in an operating MFC.

doi:10.1016/j.jbiotec.2010.08.074

S25


dx.doi.org/10.1016/j.jbiotec.2010.08.074
dx.doi.org/10.1016/j.jbiotec.2010.08.075
dx.doi.org/10.1016/j.jbiotec.2010.08.076
proyster1
Text Box

proyster1
Text Box


	Air-exposed microbial fuel cells and screening techniques
	

	doi:10.1016/j.jbiotec.2010.08.074

	Text6:     This article is a U.S. government work, and is not subject to copyright in the United States.


