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Membrane Bioreactors (MBR) are efficient processes for wastewater treatment since they are compact 
and deliver a constant quality of treated water even with variable influent composition [1]. More recently 
they are considered for treating persistent pollutants so-called “emerging contaminants” (pharmaceuticals, 
pesticides, etc.) that create additional problems due to the effects on the environment and/or their 
interferences within biological processes [2]. Several studies have demonstrated the capacity of 
Submerged Membrane Bioreactors (SMBRs) to remove a great variety of pharmaceutical compounds [3].  
On the other hand, the efforts for modelling of wastewater treatment systems have always targeted either 
the biological processes (treatment quality target) as well as the various aspects of engineering (cost and 
operation). The determination of the biokinetic parameters of these models has been carried out by using 
systems that treat municipal wastewaters. Considering the simulation of SMBR [4], the purpose of these 
work is to provide these parameters to adapt an SMBR model fot the treatment of hospital wastewater . 
In a first part, the behavior and activity of the biomass of sludge from two “sources” were studied 
simultaneously: the first one from a MBR pilot treating hospital wastewater and the other one from a 
municipal MBR plant (3000 equivalent inhabitants). The biomass oxygen uptake rate measured while the 
degradation of an equal volume of hospital wastewater added to each system, showed that there was an 
adaptation of the first one to the pharmaceutical pollutants while the second one showed a reduction of 
the oxygen uptake rate, which may be a result either of the inhibition of the degradation process or of the 
death of part of the microorganisms. Respirometry was used to determine the heterotrophic yields,( ratio 
of the mass of heterotrophic biomass produced by the mass of easily biodegradable substrate consumed)  
since it is known to be impacted by the nature of the substrate as well as the population of microorganism 
carrying out the degradation [5]. The obtained results allowed two remarks: First, the influence of the 
nature of the sludge on the heterotrophic yield coefficient has been confirmed. In our case YH is close to 
0.72 mgCOD/mgCOD for activated sludge used in the hospital wastewater treatment and 
0.67 mgCOD/mgCOD for activated sludge used in the urban wastewater treatment. But this comparison 
is not rigorous and this is the topic of the second point: indeed respirograms of hospital sludge showed a 
queue that may be related to consumption of nutriment reserves from bacteria [5, 6]. By the way the 
heterotrophic yields are then over estimated, but the bacterial consortium resistance behavior face to 
pollution may be interpreted with this nutriments reserve and lowering of the growth yield. These new 
coefficients and a modified version of the ASM model considering the nutriment reserves were 
implemented in the SMBR model. 
 
 
KEYWORDS: submerged membrane bioreactor, hospital wastewater, modelling, heterotrophic yield, 
respirometry 
 
References 
1. Park, H.D., Lee, Y.H., Kim, H.B., Moon, J., Ahn, C.H., Kim, K.T., Kang, M.S. Reduction of 
membrane fouling by simultaneous up ward and down ward air sparging in a pilot-scale submerged 
membrane bioreactor treating municipal wastewater. Desalination 251(1–3)(2010)75–82. 
2. Luo,Y., Guo, W., Ngo, H.H., Nghiem, L.D., Hai, F.I., Zhang, J., Liang, S., Wang, X.C. A review on 
the occurrence of micropollutants in the aquatic environment and their fate and removal during 
wastewater treat. Science of the Total Environment, 473-474, 619-641, 2014. 
3. Delgado, L.F., Schetrite, S., González, C., Albasi, C. Effect of cytostatic drugs on microbial behaviour 
in membrane bioreactor system. Bioresource Technology, 101, 527–536, 2010. 
4. Yusmel González Hernández, Ulises Javier Jáuregui Haza, Claire Albasi, Marion Alliet  
Development of a Submerged Membrane Bioreactor simulator: a useful tool for teaching its functioning 
Education for Chemical Engineers, Volume 9, Issue 2, April 2014, Pages e32-e41 



5. Henze, M., Gujer, W., Mino, T., Van Loosdrecht, M.V. Activated sludge models ASM1, ASM2, 
ASM2d and ASM3. IAWQ scientific and technical report N° 9, edited by IWA Task Group on 
mathematical modelling for design and operation of biological wastewater treatment. IWA publishing, 
London, UK, 130 pp, 2002. 
6. Guisasola, A., Sin, G., Baeza, J.A., Carrera, J., Vanrolleghem, P.A. Limitations of ASM1 and ASM3: a 
comparison based on batch oxygen uptake rate profiles from different full-scale wastewater treatment 
plants. Water Science and Technology, 52 (10-11), 69-77, 2005. 
 
 

 


