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A B S T R AC T

Adsorption of biopolymers such as proteins and polysaccharides is known to expedite/facilitate 
microbial attachment and subsequent formation of biofi lm on membrane surface that ultimately 
results in membrane biofouling. Therefore, surfaces that resist the adhesion of biopolymers 
can potentially block the irreversible attachment of microorganisms as well. Recently, it was 
shown that random copolymerization of the hydrophilic hydroxyethylmethacrylate (HEMA) 
monomer with the hydrophobic perfl uorodecylacrylate (PFA) monomer leads to a surface that 
interferes with the adsorption of a representative protein, bovine serum albumin (BSA). In 
this work, we explore the feasibility of using these copolymer fi lms as potential antifouling 
coatings on commercial RO membranes. The fi lms were deposited using iCVD technique that 
allows good composition control, is solvent-free and can be done readily at room temperature. 
Characterization and performance evaluation of the coated membranes was carried out using 
different techniques. Scanning Electron Microscopy images showed the coatings to be confor-
mal and continuous. The surface topology of the membranes was analyzed with Atomic Force 
Microscopy. The results confi rmed that the copolymer fi lm does not cause a signifi cant increase 
in the membrane surface roughness (a crucial parameter in biofouling). Short-term permeation 
tests with DI water proved that copolymer fi lms of 20 nm thickness did not cause any signifi -
cant decline in permeate water fl ux.
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1. Introduction

Reverse osmosis membranes are presently being used in 
a wide range of applications, including brackish/seawater
desalination, drinking water treatment, and wastewater
reclamation. A major obstacle for the effi cient application
of this process is fouling by micro-organisms [1]. Bio-
fouling has been called the Achilles heel of membrane

processes because unlike other types of fouling, it can-
not be eliminated by pretreatment of feed water [2]. 
Therefore, membrane biofouling has been found to occur 
extensively on RO membranes even after signifi cant pre-
treatment of the infl uent stream [3]. The most notable 
deleterious consequences of biofouling include long-term 
permeate fl ux decline and increase in salt passage [4].

Primary adhesion of micro-organisms is a critical 
early stage event in the overall process of biofouling 
and largely controlled by physicochemical factors such 
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