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Introduction & Aims Counter diffusion biofilm system
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oxidizing bacteria (AOB) In activated sludge based on differential | \ =
growth kinetics, maintaining long-term nitritation in biofilms can _ .
be challenging?. N .

« Pellicer-Nacher? observed that fully nitratation membrane- s
aerated biofilm reactors accumulated NO, immediately after | | « Long solids retention times \ \
switching from continuous to intermittent aeration. . Strong spatial chemial gradients

 The purpose of this study was to develop and calibrate an * Multiple simultaneous chemical S ewmen
improved  biofilm model incorporating pH calculation, gradients 7o
systematically evaluate potential causes for NOB suppression « Spatial protection of bacteria at the oo - /
associated with intermittent aeration. biofilm base oo H / oo
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Model development & Model calibration
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Conclusions

* Intermittent aeration supports efficient nitritation in membrane aerated biofilm reactors.

* A pH-explicit 1-D multispecies nitrifying biofilm model reveals that NOB suppression- associated with intermittent aeration- I1s primarily
governed by periodic FA inhibition, which is the consequence of transient pH upshifts. These pH upshifts caused by alkalinity increases
during non-aeration are mainly due to carbon dioxide stripping to the membrane lumen.

* In counter diffusion biofilms pH effects appear more important than DO effects on NOB suppression.
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