
Desalination and Water Treatment 
www.deswater.com
1944-3994/1944-3986 © 2012 Desalination Publications. All rights reserved
doi: 10/5004/dwt.2012.3090

*Corresponding author.

40 (2012) 302–308
February

Assessment of fouling of an RO process dedicated to indirect potable reuse
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A B S T R AC T

Autopsies of three elements of a three-stages reverse osmosis process (lead, central and tail 
elements of respectively Stage 1, 2 and 3) treating microfi ltered wastewater effl uent were per-
formed to quantify the propensity of each stage to foul. As expected, results showed fouling 
on Stages 1 and 2 to be predominantly biofouling whilst Stage 3, the most heavily fouled, was 
subject to most pronounced scaling, predominantly by calcium phosphate. Chloramine dosing 
in the RO feed water appeared largely ineffective for membrane biofouling mitigation due to 
its low rejection by the RO membrane leading to a very low residual in the RO retentate stream. 
Five antiscalants (three commercialised and two under development) were tested at pilot scale 
and their effi ciency for scaling mitigation compared. Results showed wide variations in effec-
tiveness, with the novel reagents showing the most promising results. However, none of the 
antiscalants tested succeeded in completely suppressing scaling without the addition of sulph-
uric acid. A cost analysis showed the operating cost to be most sensitive to pH adjustment, with 
reduced acid dosing requirement providing a signifi cant cost benefi t.
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1. Introduction

Increasing freshwater scarcity continues to fur-
ther the technological progress and economic benefi t 
of wastewater reuse, predominantly to preserve fresh-
water resources. The use of an integrated membrane 
system (IMS), the combination of micro/ultrafi ltration 
(MF/UF) followed by reverse osmosis (RO) membranes, 
represents an important option for municipal wastewa-
ter reuse. Such schemes are currently used for advanced 
treatment of municipal effl uents for reuse in industrial 
processes [1], environmental protection/restoration [2], 
irrigation [2,3] and indirect potable reuse (IPR) [4].

A major drawback of such systems is the fouling of 
RO membranes. Fouling leads to an increase in feed pres-
sure of the system to maintain a constant fl ow, such that 
the energy demand also increases. Given that operation 
beyond some threshold pressure is not tenable, chemi-
cal cleaning or dosing for fouling amelioration becomes 
necessary. Both chemical cleaning and fouling appear 
to shorten the membrane life, leading to signifi cantly 
increased operational costs due to membrane replace-
ment [5,6]. It is therefore ultimately necessary to employ 
appropriate pretreatment to control and/or ameliorate 
fouling.

Four types of fouling arise on RO membranes: col-
loidal, biological, organic and inorganic [7]. Biofouling 
of RO membranes can be controlled through ensuring a 
chloramine residual in the infl uent [8]. Organic fouling 




