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ABSTRACT

The chemical heterogeneity of reverse osmosis membrane surface and its impacts on mem-
brane fouling were investigated using dynamic hysteresis, which is a newly developed sur-
face analytical technique. Based on dynamic hysteresis measurements, it has been
demonstrated that the chemical heterogeneity of membrane surface was greatly influenced
by solution—pH and ionic strength. Significant variation of dynamic hysteresis was observed
as solution pH changed, implying the alteration of membrane surface heterogeneity. Interest-
ingly, there existed the interplay between chemical and physical surface heterogeneity with
respect to solution ionic strength. At low ionic strength, dynamic hysteresis mostly reflected
chemical surface heterogeneity, while physical surface heterogeneity played more dominant
role in the change of dynamic hysteresis with increasing ionic strength. This implies that
membrane fouling due to chemical surface heterogeneity of the membrane is less remarkable
in seawater desalination compared to wastewater and brackish water treatments. In addition,
mechanisms and factors affecting chemical and physical surface heterogeneity and their
interplay with respect to solution chemistry including pH, ionic strength and divalent cation
concentration are discussed and elucidated.
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1. Introduction

Reverse osmosis (RO) process has been considered
as one of the most promising technologies and devel-
oped significantly over the past few decades. Efficient
operation of RO process, however, is often hampered
by membrane fouling. There are several factors affect-
ing membrane fouling such as membrane surface
characteristics, feed water solution chemistry and

foulant properties. In the aspect of membrane surface
characteristics, both chemical (i.e. surface charge and
hydrophobicity) and physical (i.e. surface roughness)
factors are closely related to the rate and extent of
membrane fouling [1–3]. Regarding to the solution
chemistry, ionic strength, pH and divalent cations
have been reported to be the key factors affecting nat-
ural organic matter fouling [4]. Interestingly, the
impact of solution chemistry on membrane fouling
was less influential in seawater desalination compared
to drinking and wastewater treatments [5]. In terms of
foulant properties, foulants with higher adhesive*Corresponding author.
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