
Desalination and Water Treatment
www.deswater.com
1944-3994 / 1944-3986 © 2009 Desalination Publications.  All rights reserved.
doi: 10.5004/dwt.2009.107

1 (2009) 180–185
 January

* Corresponding author.

Membrane fouling caused by soluble microbial products in an activated sludge 
system under starvation

Hai-feng Zhanga,b, Bao-sheng Sunb*, Xin-hua Zhaob, Jing-mei Sunb

aSchool of Chemical Engineering, Northeast Dianli University, Jilin 132012, PR China
bSchool of Environmental Science and Engineering, Tianjin University, Tianjin 300072, PR China
Tel. +86 (22) 27 40 45 48 Fax +86 (22) 27 40 29 29; email: sbstju@eyou.com

Received 7 January 2007; Accepted 8 December 2008

abstract
The behavior of soluble microbial products (SMP) and effects of SMP on membrane fouling un-
der starvation of an activated sludge were studied. During a 16-day period, the experiment was 
investigated without nutrient addition to the closed system. Dissolved organic carbon (DOC) and 
molecular weight (MW) distributions of bulk solution were periodically monitored. The dead-end 
filtration tests were used to indicate the SMP effect on membrane fouling. Furthermore, the modi-
fied fouling index (MFI) was used to investigate the gel layer resistance of bulk solution closely 
related with the SMP. At last, an important increase in the concentrations of SMP with MW >10 
kDa in the reactor was observed, which may be related to the cellular component degradation from 
endogenous metabolism. The gel layer resistance was observed to make the highest contribution 
to flux decline. Specially, the MFI is directly related to the concentration of high MW fraction. The 
SMP with MW >10 kDa was found to being strongly correlated with the MFI.
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