
Desalination and Water Treatment
www.deswater.com
1944-3994 / 1944-3986 © 2010 Desalination Publications.  All rights reserved.
doi: 10.5004/dwt.2010.1795

18 (2010) 292–296
	 June

* Corresponding author. 

Membrane fouling in nanofiltration/reverse osmosis membranes coupled  
with a membrane bioreactor used for municipal wastewater treatment

Naoko Ogawaa*, Katsuki Kimuraa, Yoshimasa Watanabeb

aDivision of Built Environment, bCenter for Environmental Nano and Bio Engineering, Hokkaido University, 
N13W8, Kita-ku, Sapporo 060-8628, Japan
Tel./Fax + 81 (11) 706-6271; email: n-ogawa@eng.hokudai.ac.jp , kkatsu@eng.hokudai.ac.jp, yoshiw@eng.hokudai.ac.jp

Received 3 June 2009; Accepted 15 January 2010

abstract
Securing a new water resource is becoming an important issue as severe shortage of water is seen 
throughout the world. Reuse of highly treated wastewater can be a viable option to address this 
issue. In this study, an advanced wastewater treatment system comprised of a membrane bioreac-
tor followed by nanofiltration (NF) and reverse osmosis (RO) membranes was examined at pilot-
scale with real wastewater. Treatment performance of the system was evaluated on the basis of 40 
days continuous operation. At the end of the operation, membrane fouling in NF/RO membranes 
was investigated by disassembling the membrane modules. Although there was no significant 
difference in water qualities of the permeates between the NF and the RO membranes, membrane 
fouling was more significant in the NF membrane than in the RO membrane. After disassembling 
the membrane modules, a portion of the fouled membranes was cleaned stepwise and pure water 
permeabilities of the membrane specimen at each cleaning step were determined with a bench-
scale cross-flow filtration unit. It was revealed that contribution of the cake/gel layers to the total 
filtration resistance was limited in both NF and RO membranes. It was found that inorganic matter, 
particularly silica, was main foulant in the NF membrane whereas organic matter mainly caused 
fouling in the RO membrane.
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