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Membrane bioreactors combine biological processes with membrane filtration. Advantages of MBR in municipal wastewater treatment include high effluent quality, small footprints and highly specialized microbes due to high sludge ages. The steady operation of membrane plants demands careful management of membrane fouling. Even though it might be impossible to prevent, fouling can be limited by several techniques such as gas sparging.

If liquid and gas flow together in a pipe, the interface between the phases follows a variety of flow patterns. These configurations depend on the ratio of gas and liquid flow rates and on the inclination of the pipe. The flow pattern with the most significant impact on the wall shear stress is “Slug-flow”. Water and air slugs fight cake layer build up by inducing shear stress. Additionally, a water film flows parallel to the gas slugs, which is even countercurrent in upward filtration. Gas and liquid slugs cause different Reynolds-numbers and different turbulence intensities, which influence the concentration polarization layer strongly. However, the most severe turbulence phenomena occur within the wake zone of the gas slugs, where smaller gas bubbles are moving after the gas slugs in heavily turbulent movements. These turbulent movements, associated with small gas bubbles, are partially able to dislocate and remove cell debris and particles, which are accumulated and even clogging the pore channels.

If the chosen gas is air, an additional benefit is that this contributes to the oxygen supply for biological degradation processes in the reactor, thereby leading to economic advantages. The study aimed to investigate the permeate flux enhancement by air sparging and also the contribution of air sparging for sufficient aeration and effective biodegradation in the reactor. Results showed that air sparging was more efficient than conventional aeration for the reactor oxygenation and the permeate flux was significantly increased by air sparging.
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