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ABSTRACT

This study was conducted to investigate the applicability of pulsed electric field (PEF) treat-
ment for the prevention of scaling formation and membrane fouling reduction as the pre-
treatment of reverse osmosis desalination. To validate the effect of the PEF and to identify
the mechanism, a series of experiments with and without the PEF treatment were carried
out. All the precipitated crystals in solution were calcite and there were slight differences
between with and without the PEF by X-ray diffraction analysis. A rapid particle growth
was observed in the case of the PEF treatment. Permeate volume and permeation flux were
higher than those without the PEF case. The new PEF method presents an effective tool to
mitigate CaCO3 fouling as a pretreatment of membrane filtration.

Keywords: Pulsed electric field; Desalination; Pretreatment; Scaling; Fouling

1. Introduction

Scale formation on surfaces of membrane or pipes
presents a critical concern in industrial operation and
maintenance. The scale formation is commonly called
as mineral fouling. In particular, calcium ions reacting
with carbonate ions in water form layers of CaCO3

deposit on surfaces, decreasing the efficiency of the
system because of the insulating effect of the deposits.
Furthermore, the formed deposits reduce the flow
area, thus requiring more energy consumption to
achieve the flow rate of water corresponding to the
clean state [1]. A 0.8-mm layer of CaCO3 scale can

increase the energy use by about 10% [2]. There are
several methods to help lessen, control or prevent the
scaling of heat exchangers, which can be primarily
divided into two: chemical and non-chemical methods.
In the past, the use of scale-inhibiting chemicals like
chlorine and brominated compounds was the best
choice for the control of mineral fouling. Although it
had a high success rate, there were also many disad-
vantages and concerns in their use. Aside from the
high cost of chemicals, more stringent environmental
regulation increased the costs associated with their
storage, handling and disposal. These chemicals or
accumulated chemical residues over a long period of
time also pose concern to the environment with acci-
dental spills. Thus, there is a need for a new approach
that is safe and clean from both environmental and*Corresponding author.
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