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1. Introduction – Anaerobic treatment of municipal wastewater has gained great importance in recent years 

due to multiple advantages, such as [1,2]: i) partial organic matter degradation without oxygen; ii) lower 

sludge yield than that conventional aerobic processes; iii) energy recovery by biogas production. 

nevertheless, the limited ammonia removal and phosphorus recovery efficient limit its application. An 

interesting option could be its combination with membrane photobioreactors (MPBRs) due to their potential 

for the advanced biological nutrient remediation of wastewater [3]. However, currently there is still a lack 

of knowledge in the literature regarding the application of MPBR to anaerobic effluents. Since, light 

incidence has been identified as one of the key parameters over MPBR process performance, the aim of 

this work is to assess the effect of two different photoperiods during the treatment of the effluent from an 

up-flow anaerobic sludge blanket (UASB) using a MPBR lab scale unit. 

 

2. Experimental - The MPBR lab scale unit was equipped with a PVDF hollow fiber membrane ZW-1 

with an average pore size diameter of 0.04 μm. In addition, the reactor was lightened with LED illumination 

at photo-synthetic photon flux density (PPFD) of 490 μmol·m-2·s-1. The experimental runs were conducted 

at constant permeate flux (J=10 Lh-1m-2) and backwashing was applied each 450 s (JB= 30 Lh-1m-2 and tB = 

30 s). HRT and SRT were set at 3.5 d and 9.0 d, respectively. Membrane fouling was determined by the 

transmembrane pressure evolution and process performance was assessed by measuring biomass 

concentration and permeate quality.  

 

3. Results and Discussion - The MPBR lab scale unit was inoculated with the biomass from a PBR pilot 

plant (15% of the total volume), after which microorganism’s population developed freely up to a 

concentration of 0.5 g/L. Once the system reached the desired concentration, two different light/dark 

photoperiods were essayed: 12/12 and 9/15. In both conditions, the MPBR produced a high quality 

permeate (in terms of COD) reducing significantly the organic matter concentration of the anaerobic 

effluent (79.9% and 70.7% for the photoperiods of 9/15 and 12/12, respectively). However, the results show 

a significant drop of the VSS from 0,5 g/L to 0.2 g/L when the daily hours of light were reduced. This fact 

could be associated to a decrease of the microalgae population, and as consequence a lower removal 

reported for N and P at 9/15 photoperiod instead of 12/12. Moreover, the diversity and the predominant 

species were different in both cases. Finally, in terms of filterability, the results showed a higher increase 

of the final transmembrane pressure when the lab unit worked with the photoperiod 9/15 (from 6.1 to 15.9 

kPa) instead of 12/12 (from 5.6 to 13.2 kPa). This behaviour could be due to the secretion of EPS and SMP 

into the bulk suspension as a consequence of microalgae death, which also explains the greater values of 

the initial TMP (related to internal residual fouling) observed after 500 h of operation (14.1 and 10.9 kPa, 

respectively).   

 

4. Conclusions - The results suggest that MPBR is an attractive option to treat effluents from anaerobic 

wastewater processes, but photoperiod seems to play a key role in the developed phototrophic species and, 

membrane fouling. Therefore, this parameter must be optimized for its success application. 
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