
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners 
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 

• Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 
• You may not further distribute the material or use it for any profit-making activity or commercial gain 
• You may freely distribute the URL identifying the publication in the public portal  

 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 

   

 

Downloaded from orbit.dtu.dk on: Dec 18, 2017

Characterization of membrane foulants at ambient temperature anaerobic membrane
bioreactor treating low-strength industrial wastewater

Zarebska, Agata; Kjerstadius, Hamse; Petrinic, Irena; Buksek, Hermina; Korenak, Jasmina; Jansen, Jes
La Cour; Hélix-Nielsen, Claus
Published in:
16th Nordic Filtration Symposium 2016

Publication date:
2016

Document Version
Publisher's PDF, also known as Version of record

Link back to DTU Orbit

Citation (APA):
Zarebska, A., Kjerstadius, H., Petrinic, I., Buksek, H., Korenak, J., Jansen, J. L. C., & Hélix-Nielsen, C. (2016).
Characterization of membrane foulants at ambient temperature anaerobic membrane bioreactor treating low-
strength industrial wastewater. In 16th Nordic Filtration Symposium 2016: Book of abstract Lappeenranta,
Finland: Lappeenranta University of Technology Press .

CORE Metadata, citation and similar papers at core.ac.uk

Provided by Online Research Database In Technology

https://core.ac.uk/display/83999769?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://orbit.dtu.dk/en/publications/characterization-of-membrane-foulants-at-ambient-temperature-anaerobic-membrane-bioreactor-treating-lowstrength-industrial-wastewater(493d25d4-474a-4c5b-b11e-e13c1a5b5af4).html


Characterization of membrane foulants at ambient temperature anaerobic 
membrane bioreactor treating low-strength industrial wastewater  

Agata Zarebska a, Hamse Kjerstadius b, Irena Petrinic c, Hermina Buksek c, Jasmina Korenak 
c , Jes la Cour Jansen b, Claus Helix-Nielsen a, c  

a Department of Environmental Engineering, Technical University of Denmark, 
Bygningstorvet Building: 115, 139, 2800 Kgs. Lyngby, Denmark  

b Department of Chemical Engineering, Faculty of Engineering, Lund University, 
Getingevägen 60, 221 00 Lund, Sweden  

c Faculty of Chemistry and Chemical Engineering, University of Maribor, Smetanova ulica 17, 
2000 Maribor, Slovenia  

KEYWORDS 
Anaerobic membrane bioreactor, wastewater, fouling  

ABSTRACT 

The large volume of industrial low-strength wastewaters has a potential for biogas production 
through conventional anaerobic digestion (AD), limited though by the need of heating and 
concentrating of the wastewaters. The use of anaerobic membrane bioreactor (AnMBR) 
combining membrane filtration with anaerobic biological treatment at low temperature could 
not only reduce the operational cost of AD, but also alleviate environmental problems. 
However, at low temperature the AnMBR may suffer more fouling due to the increased 
extracellular polymeric substances production excreted by bacteria hampering the application 
of the process for the industrial wastewater treatment.   
In order to solve or reduce the fouling problem it is necessary to have a good insight into the 
processes that take place both on and in the membrane pores during filtration. Therefore, the 
objective of this study is to contribute to a better understanding of organic and biofouling in 
AnMBR. 
An AnMBR consisting of external PVDF membrane was operated at 25°C and fed with 
synthetic dairy wastewater. Intensity, morphology and composition of foulants were 
determined using Scanning Electron Microscopy coupled with X-ray Energy Dispersive 
Spectrometry (EDS), Fourier Transform Infrared Spectrometry (ATR-FTIR), Inductively 
Coupled Plasma-Optical Emission Spectrometry (ICP-OES), Ion chromatography (IC), zeta 
potential, and adenosine triphosphate measurements.  
Based on membrane autopsies, it can be concluded that prevailing fouling is mainly of 
biological and organic origin. SEM observations demonstrated presence of numerous bacteria 
incorporated with the fouling layer composed of mainly proteins, carbohydrates and lipids as 
revealed by ATR-FTIR measurements. Furthermore the amounts of ions found by EDS & 
ICP-OES analysis do not support scaling layer formation. 

https://www.researchgate.net/profile/Jasmina_Korenak
http://orbit.dtu.dk/en/organisations/department-of-environmental-engineering(ee343d97-40f4-461c-975f-84f0dd1a9989).html
https://en.wikipedia.org/wiki/Adenosine_triphosphate

