
Effect on backwash cleaning efficiency with TDS concentrations of
circulated water and backwashing water in SWRO membrane

Jong Woo Nama, Jun Young Parka, Ji Hoon Kimb, Yong Soo Leea, Eui Jong Leea,
Min Jung Jeona, Hyung Soo Kim, Am Janga,*
aDepartment of Civil, Architectural and Environmental System Engineering, Sungkyunkwan University, Suwon,
Republic of Korea
Tel. +82-31-290-7526; Fax: +82-31-290-7549; email: amjang@skku.edu
bWater & Environment Division, Desalination Group, POSCO E&C, Posco E&C Tower 1, 36, Songdo-Dong,
Yeonsu-Gu, Incheon, Republic of Korea

Received 25 December 2011; Accepted 10 February 2012

ABSTRACT

The osmotic backwash in the seawater reverse osmosis (SWRO) membrane induced by the
osmotic pressure of a salt feed solution was investigated. The system was shifted immedi-
ately to a backwash process by reducing the operation pressure to zero to allow a net back-
wash driving force. The backwash process has two distinct stages: first stage—the backwash
flux drops sharply at the initial, second stage—the backwash flux reaches equilibrium with
time. A backwash cleaning efficiency is affected by some factors such as circulated water
concentration, operation pressure, and cross-flow velocity in the SWRO membrane system
combined with osmotic backwash. The feed water (or circulated water) concentration is the
most influential and the pressure and cross-flow velocity are relatively less significant. In this
study, the influence of backwashing water concentration on backwash cleaning efficiency
was investigated under various circulated water concentrations. When the circulated water
concentration was higher, the backwashing flux became greater and required less time to
reach equilibrium; however, the internal concentration polarization occurred in the permeate
side more rapidly and the backwash accumulated volume curve could be reversed with time.
These results support the necessity of the optimization of the SWRO filtration/osmotic back-
wash mode between the concentrations of the feed water, the permeated and circulated
water, and the time between the filtration and the backwash.
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1. Introduction

It is well known that, as with other membrane sep-
aration processes, membrane fouling in the seawater
reverse osmosis (SWRO) desalination technique is the

most serious problem affecting reverse osmosis (RO)
system performance. To resume the original product
permeation rate, cleaning-in-place (CIP) with chemi-
cals is most widely used to remove foulants and
maintain the membrane performance [1–5].

Chemical cleaning removes foulants by using
chemicals which can weaken the adhesion between
the membrane and the foulants. The typical chemical*Corresponding author.
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