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1. Towards a novel reactor technology 2. Challenges in ReSCoBIiR

Growing biofilms on oxygen permeable membranes, whereby oxygen supply to the bottom part of the biofilm
can be easily controlled, can create redox stratication in the biofilm and, subsequently, micro niches for
different bacterial communities which can perform simultaneous oxidation and reduction of pollutants from
wastewater. These Redox-Stratified Controlled Biofilm Reactors (ReSCoBiR) are a promising technology for
stable completely autotrophic nitrogen removal.
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Modeling studies have confirmed that counter-diffusion biofilm (in which substrates are supplied from both carbon for
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FIGURE 1: Substrate fluxes in counter-diffusion ReSCoBiR (Cyan: AOB, Yellow —orange-: NOB, Chloroflexi, Magenta: Anammox, Blue: * Modeling of the constructed reactor.
Green: All bacteria). All bacteria).

3. Materials and methods

 Oxygen transfer tests in clean water at 10, 30 and
50 KPa showed fluxes of O, of 2.12, 5 and 6.49 g
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FIGURE 8: Hollow fibre membrane [13]
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FIGURE 6: Reactor setup * High liquid recirculation ratio (80) and membrane

T xperimentalesuls module rotation (20 rpm) promote good dispersion

FIGURE 5: Flow cell with electrodes and detail of the NH,*/NO," y = characteristics and control of biofilm thickness.

electrode [12] > — = . . .
o = os * Packing density of 91.5 %, calculated according to [14].
Substrate Comp05|t|on  Residence Time Distribution tests and comparison to
The substrate is synthetic wastewater adapted from [15], consisting of: L the N CSTR in series model show that the reactor
6 behaves as a single CSTR.
SRS A O T L S LT R P FIGURE 9: Trace experiment results vs theoretical values from
* KHCO, * MgSO,-7H,0 * Trace elements the N tank in series model for different N values

FIGURE 4: Caption of the on-line monitoring system

5. Modeling
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Operation started in February, with nitrifying biomass from the Lundtofte wastewater treatment plant A mathematical model for the presented Counter-diffusion ReSCoBiR was built using AQUASIM [16], taking the |
(Lundtofte, Denmark). The objective was to keep the J,,/Jy,, ratio at the optimal level [3] for attainment of the model in [17] as guideline. A parameter estimation to fit the data presented in FIGURE 11 was performed. 3é
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FIGURE 11: Batch operation results. Evolution of parameters in the bulk liquid AQUASIM model .,'?
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