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ABSTRACT

Ultrafiltration (UF) membrane provides an effective means of removing particles and micro-
bial contaminants by size exclusion with the requirement of smaller footprints with conven-
tional pretreatment processes. Although a few works have been done to optimize UF
membrane modules and systems for drinking water treatment and membrane bioreactor
(MBR), little information is available on UF design for pretreatment of seawater/brackish
water desalination. This study focuses on the design of hollow fiber UF membrane modules
for pretreatment processes in desalination plants. A theoretical model was developed and
applied to predict the filtration efficiency of hollow fiber UF membranes. Typical conditions
for pretreatment of feed solution to reverse osmosis desalination were considered. The effect
of module dimensions and fiber packing density on pressure drops was also analyzed using
the model. It was found that fiber thickness and module size are important as well as inner
diameter and length of the fiber.
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1. Introduction

As available water sources are gradually depleted
due to water scarcity as well as quality deterioration,
seawater desalination has been gaining popularity as
a feasible option for sustainable water supply [1,2].
High pressure reverse osmosis (RO) processes have
been the technology of choice for seawater desalina-
tion [3,4]. RO has many advantages over other desali-
nation techniques, including low energy requirements,
low operating temperature, small footprint, modular

design, and low water production costs. However, a
stringent pretreatment is required to ensure high
performance of RO membranes.

The use of microfiltration or ultrafiltration (MF/UF)
has been studied by researchers since the mid-1990s and
cost reduction in these technologies in the mid-2000s led
to the installation of MF/UF pretreatment in seawater
desalination plants [5]. The cumulative capacity will
approach 9,000,000m3/d by the end of 2012, with
annual installed capacities to exceed 2,000,000m3/d.
The single largest pretreatment capacity currently
contracted (Magtaa Seawater Desalination Plant in
Algeria) requires over 1,000,000m3/d of pretreatment
membrane capacity [6].*Corresponding author.
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