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A B S T R AC T

The effectiveness of fi ve additives, two iron based and two alum based coagulants and one 
modifi ed cationic polymer was investigated in relation to reduction of fouling rates in biofi lm-
MBR. Additionally, the amount of colloidal organic matter in terms of soluble microbial prod-
ucts (SMP), dissolved organic carbon (DOC) and fi ltered chemical oxygen demand (FCOD) 
removal, retained by membrane was related to measured membrane fouling rates. Optimal 
dosage was defi ned based on maximum values of coeffi cient additive utilization (CAU). Iron 
chloride at higher chosen dosage showed that fouling could be reduced up to seven times, 
where for polymerized alum chloride it was measured reduction of about 3 times. The iron 
chloride coagulant performed better than iron chloride sulfate, in terms of fouling reduction. 
Higher basicity of polymerized inorganic coagulant did not result in improved membrane 
performance. Modifi ed cationic polymer showed good potential in instantaneous fouling 
reduction, however continuous dosing strategy was found diffi cult to use without thorough 
monitoring of the system performance. Reduction in fouling rates relates better to reduction of 
SMPcarbohydrates, than to SMPprotein and DOC. Also FCOD was seen as good potential fouling pre-
dictor parameter. Synergetic effect of high total phosphorus removal rates and reduced fouling 
rates give advantage of iron chloride coagulant over the others tested additives in this study.
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1. Introduction

The objective of this study is to investigate the effec-
tiveness of different additives commonly reported as 
fi lterability enhancers and fouling reducers in the MBR 
technology on the overall performance in a biofi lm-
MBR (BF-MBR).

The BF-MBR is an alternative concept to conven-
tional MBR, where a biofi lm reactor is employed instead 
of an activated sludge reactor. Several advantages of this 
approach were previously reported; e.g., no need for 
biomass/sludge recirculation, signifi cantly lower con-
centration of MLSS and low viscosity of biofi lm effl uent 

giving lower energy consumption for membrane aera-
tion and less or no membrane module sludging/clog-
ging problems [1–3]. However, membrane fouling 
caused by suspended and colloidal matter remains a 
major challenge in development of this concept, which 
is also common for conventional MBR and other mem-
brane systems [4–5].

Commonly understood techniques for fouling reduc-
tion and control include optimization of air scouring 
and hydrodynamics [6], backwashing and relaxation [7], 
membrane reactor design [8], alternative fi ltration modes 
[9], etc. Recently a strategy of adding different additives 
has been explored in order to adsorb and/or coagulate 
(fl occulate) and in that way reduce certain mixed liquid 
compounds which are suspected to cause membrane 
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