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ABSTRACT

Feasibility of osmotic backwashing for cleaning fouled membranes during forward osmosis
(FO) process was investigated focusing on the mechanisms and factors involved. Alginate
and humic acids were used as model organic foulants; and colloidal silica particles with dif-
ferent sizes were used as model inorganic particulate foulants. Results showed that notice-
able flux recovery was achieved by osmotic backwashing through the instantaneous
replacement of the draw solution with the dilute solution that has much less osmotic pres-
sure than that of the feed solution. The switch of water flow direction through the membrane
from feed-to-draw to draw-to-feed allows the effective detachment of foulants from the
membrane surface. It was found that the efficiency of osmotic backwashing was affected by
several factors including foulant type, membrane orientation and backwashing conditions (i.
e. initial flux and duration). In addition, concentration polarization was found to play an
important role in determining fouling behaviour, and thus, the osmotic backwashing effi-
ciency.
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1. Introduction

A worldwide demand for reverse osmosis (RO)
technology in seawater desalination, wastewater
treatment and water reuse has been rapidly increased
[1–3]. However, despite these demands, major draw-
backs such as high energy consumption and inevitable
fouling problem in RO processes are holding back its
further practical applications [4]. As an alternative or
supportive to RO technology, forward osmosis (FO)
process is recently getting great attention. Unlike

pressure-driven membrane process, FO uses chemical
potential gradient between feed water and draw solu-
tions with high osmotic pressure. Thus, FO membrane
process, depending on separation and reconstitution
of draw solutions, has a potential to reduce energy
consumption and increase water recovery in many
water and wastewater purification processes [5]. How-
ever, it has been recently found that FO is not free
from membrane fouling, even though fouling mecha-
nisms and factors affecting fouling are different from
those involved in RO [6]. Therefore, FO process also
requires membrane cleaning for the efficient opera-
tion. To date, however, very few studies on FO clean-
ing methods have been reported in literature. There*Corresponding author.
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