
Presented at the conference on Wastewater Reclamation and Reuse for Sustainability (WWRS2005), November
8–11, 2005, Jeju, Korea. Organized by the International Water Association (IWA) and the Gwangju Institute of
Science and Technology (GIST). 

Effect of fouling reduction by ozone backwashing in a 
microfiltration system with advanced new membrane material 

Jong-Oh Kima, Jong-Tae Junga*, Ick-Tae Yeomb, Gyung-Hae Aohc 
aDepartment of Civil Engineering, Kangnung National University, Gangneung Daehangno 120, Gangneung, 

Gangwon-do 210-702, South Korea 
Tel. +82 33 640-2420; Fax +82 33 646-1391; email: jjt1344@hanmail.net

bDepartment of Civil and Environmental Engineering, Sungkyunkwan University, Chunchun-dong 300,
Suwon, Kyonggi-do 440-746, South Korea

cR&D Center, Samsung Engineering Co., Ltd, SEI Tower 467-14, Dogok-dong, Gangnam-gu, Seoul, South Korea 

Received 31 July 2005; accepted 23 December 2005

Abstract 

The effect of ozone back washing for membrane fouling reduction was experimentally investigated in a
submerged metal membrane microfiltration system. A cleaning by intermittent ozone gas backwashing was
effective in recovering the permeation flux. Intermittent ozone backwashing was highly effective than the air or
permeates backwashing for flux recovery. Regarding the operational parameters, the increase of ozone gas flow
rate was more effective than the increase of injection time under the conditions of same ozone dose. However, the
backwashing cycle was longer, the effect of flux recovery by ozone backwashing decreased. Therefore, it is
favorable to operate membrane cleaning before the foulant was consolidated on membrane surface. 
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1. Introduction 

For several years now, pressure-driven mem-
brane processes such as microfiltration and ultra-
filtration are predominantly applied in drinking
water and process water production [1] as well as
in the treatment of industrial wastewater [2].

Compared to conventional separation processes,
the most significant advantage of these processes,
besides the reliable separation of suspended and
colloidal organic and inorganic substances, is the
retention of pathogenic bacteria and every type of
microorganism to a great extent. 

However, one of the major disadvantages of
these membrane processes is fouling of the
membrane induced by deposits of inorganic,*Corresponding author.
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organic and microbiological substances of both
the membrane surface and inside the membrane
pores. Membrane fouling is characterized in
general as a reduction of permeate flux through
the membrane, as a result of increased flow
resistance due to pore blocking, concentration
polarization and cake formation [3]. Fouling
often associated with accumulation of sub-
stances on the membrane surface or within the
membrane pore structure worsens membrane fil-
tration performance and ultimately shortens
membrane life. To maintain the economic via-
bility of a membrane process, membrane fouling
has to be kept to a minimum. 

For the improvement of membrane perme-
ability, many remedial actions have been tried
such as increasing fluid velocity, backwashing
with air, permeates or chemicals, multiphase
flowing, controlling the membrane surface charge
and the injection of nitrogen gas or polymeric
particles [4,5]. Usually fouling may be improved
by membrane cleaning; however, some irrevers-
ible fouling may also occur and the membrane
replacement takes time. Therefore, it is necessary
to develop some progressive membrane fouling
reduction techniques that can overcome these

problems. It is reported that intermittent ozona-
tion is effective in preventing membrane fouling
caused by particle accumulation on the membrane
surface [6]. In addition, ceramic membranes,
which are ozone-resistant, in combination with
ozonation achieved a high permeate flux without
membrane damage [7,8]. Relatively, few studies
using ozone have been conducted for the enhance-
ment of permeation flux in the membrane
process. 

As a method for membrane fouling reduction,
we applied the intermittent backwashing using
ozone gas in microfiltration system with metal
membrane. The purpose of this research is to
investigate the effect of ozone backwashing for
permeation flux recovery. 

2. Materials and methods 

Metal membrane microfiltration system, as
shown in Fig. 1(a), was used for filtration experi-
ments. Metal membrane supplied by Fibertech
Co., Ltd, Korea, was used in this study. Nominal
pore size of metal membrane used in filtration is
1 mm. It has an effective filtration area of 97 cm2

and a diameter of 1.4 cm and a length of 22 cm.
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Fig. 1. Schematic diagram of metal membrane microfiltration system (a) and an outward and a cross-section of metal
membrane.
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