
 
 
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: May 23, 2023

Influence of feed composition and membrane fouling on forward osmosis performance

Schneider, Carina; Sathyadev Rajmohan , Rajath ; Zarebska, Agata; Hélix-Nielsen, Claus

Published in:
16th Nordic Filtration Symposium 2016: Book of abstract

Publication date:
2016

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

Link back to DTU Orbit

Citation (APA):
Schneider, C., Sathyadev Rajmohan , R., Zarebska, A., & Hélix-Nielsen, C. (2016). Influence of feed
composition and membrane fouling on forward osmosis performance. In 16th Nordic Filtration Symposium 2016:
Book of abstract Lappeenranta University of Technology Press .

https://orbit.dtu.dk/en/publications/352fa12c-3226-4a91-820f-bf7fc8aaa88a


 

 

  

Influence of feed composition and membrane fouling on forward osmosis 

performance 

Carina Schneider
a
, Rajath Sathyadev Rajmohan

a
, Agata Zarebska

a
, Claus Hélix-Nielsen

a,b 

 

a Technical University of Denmark, Department of Environmental Engineering, Bygningstorvet, Building 115, 

2800 Kgs. Lyngby, Denmark 

b University of Maribor, Laboratory for Water Biophysics and Membrane Processes, Faculty of 

Chemistry and Chemical Engineering, Smetanova ulica 17, 2000 Maribor, Slovenia 

Keywords 

 Forward osmosis, biomimetic membrane, fouling, wastewater treatment 

Abstract 

Clean water is a basic human need. However, rapid population growth and climate change 

result in an increase of water demand, whereas the resources of potable water are shrinking. 

One of the solutions could be to use membrane technology to reclaim clean and safe drinking 

water from wastewater. Nonetheless, the existing membrane technologies often face fouling 

problem that lowers the economic viability of the membrane application in industrial scale.  

Recent development in the membrane technology indicates that forward osmosis (FO) has a 

high potential for wastewater treatment, producing high quality water [1]. Compared to other 

pressure driven membrane processes, forward osmosis (FO) membranes suffered less severe 

fouling due to the lack of hydraulic pressure [2]. Furthermore, novel biomimetic membranes 

incorporating Aquaporins, highly selective water channels, became commercially available. 

These membranes were reported to achieve remarkable results in terms of water flux and 

solute rejection, though little is known whether they are suitable for wastewater treatment. 

The objective of this study is to investigate 1) which types of wastewater can be treated by 

FO using biomimetic Aquaporin membranes, 2) which draw solution is most suitable for this 

application and 3) the extent and nature of the fouling.   

All experiments were conducted in a bench-scale FO setup using NaCl, MgCl2, NaOAc as a 

draw solution and different anaerobic digestion effluents as a feed. The effluents were 

characterised at the beginning and at the end of each experiment, regarding their total solids 

(TS), volatile solids (VS), total suspended solids (TSS), particle size distribution, Total 

Kjeldahl Nitrogen (TKN), Total available nitrogen (TAN), total organic carbon (TOC) and 

total phosphate (TP). The fouled membranes were analysed by Scanning Electron 

Microscope with Energy-dispersive X-ray spectroscopy (SEM-EDS), Fourier transform 

infrared spectroscopy (FTIR), ATP analysis and inductively coupled plasma optical emission 

spectrometry (ICP-OES). Our preliminary experimental results indicate that there is a 

correlation between the effluent composition and the fouling potential. Taken together our 

results can contribute understanding of how fouling can be mitigated by considering various 

feed pretreatment methods.  
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