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Course annotation

Overview of microbial biofuel cells. Energy and the challenge of global climate change. Generation of
“bio-electricity” using microbial fuel cells. Microbial biofuel cells for wastewater treatment technologies.
Renewable energy production using microbial biofuel cells.

Exoelectrogens. Electron transfer mechanisms. Investigations of microbial biofuel cells using known
exoelectogenic strains. Voltage based on thermodynamic relations. Anode potential and enzyme
potential. The role of exoelectrogens and enzymes in determining anode potential.

Power generation. Energy efficiency. Polarization and power density curves. Measurement of internal
resistance. Chemical and electrochemical analysis of reactors.

Materials. Search for cheap, highly effective materials. Anodic materials. Membranes and separators
(and chemical transport through them). Cathodic materials. Long-term stability of various materials.
Design. Air cathode MFC. Aqueous cathodes using dissolved oxygen. Two - chamber reactors with
soluble catholytes or certain potentials.

Kinetics and mass transfer. Kinetics and mass transfer models. Maximum power of one layer of
bacteria. Maximum mass transfer rate from the "biofilm". Mass transfer per reactor volume.

Microbial fuel cells for wastewater treatment. Replacement of biological treatment reactor. Energy
balances for wastewater treatment plants. Effect on sludge reduction. Nutrient removal. Electrogenesis
and methanogenesis.
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