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A B S T R AC T

In-line coagulation/fl occulation with subsequent low pressure ceramic membrane fi ltration has 
emerged during the last years as a treatment alternative for surface waters with high natural 
organic matter (NOM) content and low turbidity. In such a hybrid process, the requirements 
on the fl occulation step may signifi cantly differ, if compared to treatment schemes where for 
example rapid fi lters are used instead of a membrane. Thus, process performance, expressed 
as DOC and colour removal, membrane fouling and residual metal concentration, was inves-
tigated in dependence on the coagulant dosage, fl occulation time and shear, while all other 
coagulation conditions were kept constant. Minimum fl occulation requirements were estab-
lished. A synthetic surface water (DOC 6.8 mg C l−1, colour 55 mg Pt l−1) was treated by rapid 
inline coagulation with Polyaluminium chloride (PACl), at Al-dosages of 2.6 and 4.4 mg l−1 and a 
coagulation pH of 6, followed by inline fl occulation at varying conditions (G-values: 4–300 1 s−1, 
retention times: 10–240 s), and fi nal membrane fi ltration at 250 l m−2 h−1. While the DOC removal 
only depended on the coagulant dose and not on the fl occulation conditions, fl occulation times 
of at least 60 s were necessary in order to stabilise the irreversible fouling rate below 1 mbar h−1.
In general, the process performance was improved by increasing the coagulant dosage. The 
fi ndings of this study were confi rmed by the evaluation of experimental design and described 
by linear regression modelling.
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1. Introduction

Ceramic low pressure membranes coupled with a 
coagulation/flocculation pre-treatment is an emerg-
ing full scale treatment alternative for drinking water 
production from surface waters containing high 
loads of organic matter and colour [1]. In the past, 
direct filtration of Natural Organic Matter (NOM) by 

nanofiltration (NF) membranes has been successfully 
used, however a number of disadvantages have been 
identified; high irreversible fouling, high operating 
pressures at low fluxes, permeability loss over time 
and high chemical demand [2]. With ceramic micro-
filtration (MF) these can be avoided to a large extent. 
Low pressure membranes can operate more energy 
efficiently, where higher investment costs for ceramic 
membranes can be offset by operating with signifi-
cantly higher fluxes [3].
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