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The membrane bioreactor is a relatively new technology for treating wastewater. It combines
biological degradation of pollutants with membrane separation and can be used to produce a very
high quality effluent water. The microbial fuel cell is a new technology for recovering energy from
organic waste products. The purpose of this research project was to combine membrane
bioreactors and microbial fuel cells to develop new energy efficient wastewater treatment
processes.
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Fig. 1 —Experimental setup. The synthetic wastewater was
continuously fed through the anode chamber of the MFC
and collected in an effluent vessel. The synthetic reject
water was fed through the cathode of the microbial fuel
cells and then through a nitrification column. The anode
and cathode compartments were separated by a cation
exchange membrane (CEM).
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Fig. 5 — Influent and effluent pH (upper diagram) and
influent and effluent alkalinity concentrations (lower
diagram) from the cathode-coupled nitrification column
(Run A), nitrification column alone (Run B), and cathode
compartment alone (Run C).
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Fig. 6 — Influent and effluent calcium concentrations from
the cathode-coupled nitrification column (Run A) and
nitrification column alone (Run B).
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