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A B S T R AC T

The interactions between membrane fouling and natural organic matter (NOM) properties were 
investigated in a series of fi ltration experiments of raw and fl otated water in a submerged low-
pressure membrane system of hydrophobic and hydrophilic membranes. Norwegian surface 
water NOM was characterized by its electrostatic properties i.e., surface charge, charge density, 
and was fractionated with respect to its hydrophobic/hydrophilic characteristics. Hydropho-
bic/hydrophilic interaction was a more dominant mechanism compared to charge repulsion in 
membrane fouling as shown from the preferential adsorption of hydrophobic fraction with the 
highest charge density onto hydrophilic and hydrophobic membranes, and positively charged 
hydrophilic fraction onto hydrophilic membrane.
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1. Introduction

Natural organic matter (NOM) is a ubiquitous 
and dynamic component of surface waters such as 
lakes, rivers, and oceans. The composition of NOM is 
strongly infl uenced by local biological sources such as 
plants and dominant microorganism environments. 
The fact that geochemical and physical processes occur-
ring in the aquatic and surrounding environments play 
an important role in NOM formation results in a great 
complexity when classifying and defi ning NOM prop-
erties and characteristics [1]. Thus, NOM is really site 
specifi c and different from a water body to another. 
NOM is regarded as one of the major foulants in mem-
brane fi ltration treating natural waters. The complexity 
of NOM and NOM fouling require a thorough study 
on NOM characteristics and their relation to mem-
brane fouling [2]. This study was aimed to investigate 
the membrane fouling behavior by NOM fractions and

the impact of pre-treatment on membrane fi ltration 
performance of submerge low-pressure membrane 
fi ltration. This paper discusses the basic properties of 
Norwegian surface water NOM, namely its electrostatic 
and hydrophobic-hydrophilic characteristics, and their 
relation to membrane fouling.

2. Theoretical background

As a heterogeneous mixture, NOM represents a 
complex solute that interacts with the membrane sur-
face and pores. There are two possible effects resulting 
from membrane-NOM interaction, rejection and fouling. 
Three major rejection mechanisms can be put forward; 
size exclusion, electrostatic repulsion, and hydrophilic-
hydrophobic interaction.

Foulant and membrane characterization techniques 
have been used to investigate the fouling tendencies of 
membrane systems. NOM can be characterized accord-
ing to size, structure, and functionality, and moreover, 
to its characteristics that affect its interaction with the 
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