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A B S T R AC T

The relative impact of soluble microbial products (SMP) on membrane bioreactor (MBR) foul-
ing is widely recognized. However, no direct relationship between fouling propensity and the 
SMP concentration in the bioreactor has been clearly established yet. This is due to (1) the lack 
of standard methods for SMP characterisation, (2) the limitations of the methods used so far, 
and (3) the characterisation of the SMP in supernatant rather than those deposited on the mem-
brane surface. The aim of this paper is therefore to identify the feasibility of a novel technol-
ogy, the fl uorescence excitation-emission matrix (FEEM) spectrophotometry to characterise the 
supernatants and the foulant fractions. Foulant fractions are obtained by rinsing, backwashing 
(BW) and chemical cleaning (CC) the membrane modules, from two MBRs operated under 
different solid retention times (SRTs). FEEM was able to provide qualitative and quantitative 
information about the compounds present in MBR. In this study, FEEM results demonstrated 
that tryptophan-like proteins dominated in most samples rather than humic/fulvic-like sub-
stances. As expected, FEEM of the permeate collected from lab-scale ultrafi ltration (UF) dem-
onstrated that, these larger molecular weight proteins rather than humics were retained by 
membranes. These proteins were also in higher ratio in the chemical cleaning solutions of both 
MBRs, revealing preferential attachment to the membrane surface. Thus, proteins and humic 
compounds present in supernatants and their preferential deposition on or into membrane 
surface could be effi ciently characterised in a simple, robust, non-destructive method like the 
FEEM analysis.
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1. Introduction

Soluble microbial products (SMP) have been exten-
sively studied for their impact to fouling in membrane 
bioreactors (MBRs) [1]. SMP adsorb on the membrane 
surface, block pores and/or form gel layer on the mem-
brane surface, and thus provide hydraulic resistance to 
permeate fl ow [2]. SMP consist of soluble and colloi-
dal biopolymers, mostly polysaccharides and proteins. 

Studies regarding fouling of SMP usually report pro-
teins and carbohydrate concentrations by conventional 
methods and the fi ndings on their exact impact on MBR 
fouling are often contradictory [3−6]. Three dimensional 
fl uorescence excitation-emission matrix (FEEM) spec-
troscopy is a rapid, selective and sensitive technique [7]. 
To date, few studies have applied FEEM to character-
ise SMP in MBR supernatants and foulant fractions 
[8,9]. Solid retention time (SRT) has been identifi ed 
as the main parameter infl uencing SMP concentra-
tion [10]. Similarities between SMP and the extracted 
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