
Figure 1. Evolution of initial and final transmembrane  

pressure (TMPi and TMPf, respectively).  
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1. Introduction –Current MPBR research is limited to conventional submerged and cross-flow modes of 

operation, where membrane fouling has been identified as an inevitable operational challenge [1]. To 

overcome this obstacle, shear-enhanced filtration systems have been proposed for increasing wall shear 

stress and turbulence [2]. It is well recognized that symbiotic interactions between microalgae and 

bacteria exhibit better performance with low C/N ratio wastewaters [3]. Nevertheless, there are less 

studies about the process performance using a feedwater with high organic matter concentration, such as 

primary settled wastewater. This can be due to the microalgae growth can be inhibited due to a 

competitive interaction with heterotrophic bacteria. Selecting appropriate hydraulic and solid retention 

times (HRT and SRT, respectively) for balancing pollutant loading rate and photosynthetic oxygenation 

may be crucial to achieve optimal community structure. In this work, values of SRT and HRT of 80 d and 

3.5 d, respectively, were used. 

 

2. Experimental - Laboratory unit consisted of a 3.0 L capacity tank, with a ZeeWeed® ZW-1 hollow 

fiber membrane (Suez Water Technologies & Solutions, USA). The experiments were carried out at a 

constant permeate flux (10 L/h m2). Temporised filtration/backwashing cycles were applied (450s/30s) 

with a fixed backwashing flux (30 L/h m2). The shear rates generated to mitigate membrane fouling were 

originated by membrane rotation using a mechanical stirrer (Heidolph-RZR2020, Germany) operated 

only during the backwashing. An irradiation of 300 μmol/m2 s in 12h/12h light/dark cycles was used. The 

biomass was developed from indigenous microorganisms in the feedwater.   

 

3. Results and Discussion - MPBR performance was 

stable and achieved chemical oxygen demand, ammonia 

nitrogen and phosphorus removal values of 89.2 ± 5.6%, 

95.6 ± 7.2% and 8.9 ± 9.7%, respectively. Biomass 

concentration was 1759 ± 232 mg/L. An adequate 

bioflocculation was achieved, with a median particle size 

of 92.8 ± 3.0 µm and moderate supernatant biopolymer 

clusters (BPC) concentration (4.5 ± 6.0 mg/L, expressed 

as dissolved organic carbon). Figure 1 shows the initial 

and final transmembrane pressure (TMPi and TMPf) 

evolution, which is associated to the residual fouling that 

cannot be removed by backwashing. This TMPi profile is 

typically reported in conventional membrane bioreactors 

[4] and has been attributed to a progressive biopolymer 

deposition followed by a sharp increase due to cake layer compaction. Additionally, reversible fouling 

(determined as the difference between TMPf and TMPi) remained in low values for the first 600 h.   

  

4. Conclusions – The rotating membrane photobioreactor achieved suitable pollutant removal, 

bioflocculation and reversible fouling control. Nevertheless, further investigation should be conducted to 

optimize BPC content and thus, minimize residual fouling.  
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