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ABSTRACT

Forward Osmosis (FO) can be applied to recover water from the pre-treatment sludge of
seawater reverse osmosis process. This study investigated the effect of the concentration of
two draw solutions (MgCl2 and NaCl) in the reduction of Fe(OH)3 sludge volume and the
effect of cross flow velocity on flux through FO membrane. Higher the concentration of NaCl
and MgCl2 higher the water flux observed. However, the percentage increase was not signifi-
cant due to the occurrence of internal concentration polarisation. MgCl2 draws marginally
increased water flux than NaCl, when the conditions of feed and draw solutions were simi-
lar. Increase in cross flow velocity (from 0.25 to 1.0m/s) marginally changed the flux with
both draw solutions as higher cross flow velocities were unproductive to beat the external
CP effect along the membrane surface. However, at 1m/s, highest fluxes were obtained for
both draw solutions.
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1. Introduction

Pre-treatment is one of the most important
processes in a seawater desalination process. Seawater
is pre-treated to remove suspended particles, organic
matter and microorganisms. However, more research
and development is needed in this area as current
desalination industries experience various practical
issues. Generation of high volume of sludge is the
major practical issue in available pre-treatment meth-
ods. Sludge undergoes centrifugal process to reduce
its volume before being discharged during which high

amount of energy is consumed. Furthermore, disposal
and transportation of sludge accounts for more than
90% of the total operation and maintenance cost [1].
Therefore, reduced sludge volume undoubtedly
reduces the associated expenses in pre-treatment and
hence the total operational cost.

Osmotically driven membrane process, forward
osmosis (FO) or pressure retarded osmosis (PRO), is
believed to be a promising emerging technology to
reduce the volume of pre-treatment sludge. When a
diluted solution and a concentrated solution are
separated by a semi-permeable membrane, water
permeates through membrane from diluted solution*Corresponding author.
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