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A B S T R AC T

The effectiveness of a specifi c formulation of polysilicato-iron coagulant, designated as AS1, 
in removing pollutants from raw water and in mitigating membrane fouling during subse-
quent microfi ltration tests has been investigated using two water sources from South Australia 
(Happy Valley and Myponga). The results showed that for both water sources, AS1 was as 
effective as ferric chloride in removing organic matter (60–65% removal), but better than alum 
(45–55% removal). AS1 pretreatments produced large fl ocs, which settled more effi ciently, 
resulting in pretreated waters with much lower turbidity (0.12–0.15 NTU), compared to fer-
ric chloride and alum pretreatments (0.35–2.53 NTU). The turbidity of alum-pretreated waters 
had values similar or even higher than those of corresponding raw waters. Under the current 
experimental conditions, ferric chloride and alum pretreatments of both water sources gave 
rise to signifi cant decreases in fl ux during microfi ltration. This is attributed to the small fl ocs 
generated by these pretreatments which could deposit on the membrane surface and/or pen-
etrate and block the membrane pores. In contrast, AS1 pretreatments resulted in a relative fl ux 
of unity for Happy Valley water, and of 0.8 for Myponga water, whereas the corresponding 
ferric chloride and alum pretreatments resulted in lower relative fl ux values ranging from 0.4 
to 0.7. The better performance of AS1 in controlling membrane fouling is attributed in part to 
the much diminished effects of the pore blocking mechanism.
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1. Introduction

A major problem in membrane fi ltration processes in 
water treatment plants is membrane fouling, which causes 
deterioration of both the quantity and quality of treated 
water, reduces membrane life and consequently results in 
higher treatment costs [1–4]. A common method to mitigate 
membrane fouling is coagulation which aims to reduce pol-
lutants in raw water prior to fi ltration [5–7]. Aluminium-
based or iron-based coagulants are often used, but these 
conventional coagulants preferentially remove hydrophobic 
rather than hydrophilic substances [8–10], charged rather 

than neutral substances [11,12] and larger-sized rather than 
smaller-sized substances [8,13]. The selectivity of pollutant 
removal by conventional coagulants is a major factor lim-
iting their effectiveness. As well, these coagulants generate 
small-sized fl ocs that may readily penetrate and block the 
membrane pores. Increasing coagulant dose to improve 
the removal of pollutants may result in an increase in the 
amount of the small fl ocs, leading to more pore blocking 
and increased membrane fouling [14].

In response to the need for better coagulants, CSIRO 
has developed specifi c formulations of polysilicato-
iron coagulant for the treatment of raw water prior to 
membrane fi ltration processes. Essentially, the coagula-
tion performance of polysilicato-iron is a combination 
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