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A B S T R AC T

In this study, membrane foulants and cleaning effi ciency of different membrane cleaners for the 
ultrafi ltration (UF) of a municipal activated sludge effl uent were investigated. The major membrane 
foulants were polysaccharides, proteins, and humic substances (HS). Backwashing the fouled 
membrane removed some polysaccharides and proteins, but was not able to displace the adsorbed 
HS. Of the cleaners studied for the polyvinylidene fl uoride (PVDF) UF membrane the most effec-
tive were sodium hypochlorite (200 ppm available chlorine), Terg-a-zyme (1.0 wt.%), and sodium 
dodecyl sulphate (10 mM). The results indicated that hydrophobic attraction was the most impor-
tant force keeping the hydraulically irreversible foulants attached to the membrane. The surfaces 
of the fouled and cleaned membranes were analysed and interactions among the membranes, fou-
lants, and the cleaning agents were discussed in terms of their chemistry and cleaning effi ciency.
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1. Introduction

A municipal wastewater treatment plant in Victoria 
(Australia) has been investigating different methods to 
improve the quality of its product water. One of these 
is the addition of a low pressure membrane (LPM) fi l-
tration process to treat the secondary effl uent generated 
from the activated sludge (AS) process.

Membrane fouling, which lowers the productivity 
of membrane processes, is unavoidable. Although peri-
odic backwashing can signifi cantly recover the fl ux by 
displacing some foulants, the accumulation of hydrauli-
cally irreversible foulants over long-term runs requires 
chemical cleaning of membranes to maintain their fl ux.

The effi ciency of chemical cleaning depends on many 
factors, including chemical concentration, pH, cleaning 
temperature, and cleaning time [1]. The mechanisms of 

fl ux recovery by different cleaning chemicals are c omplex 
and it has been recognised that the c hemistry of foulants, 
membrane cleaners, and membrane ma terials may not 
be reliable factors for estimation of cleaning effi ciency 
[2]. In practice, LPM fi ltration of secondary effl uents is 
normally run with backwashing every 15–30 min [3]. 
Chemical cleaning is performed when backwashing can-
not restore the fl ux to an acceptable level.

Predominant membrane foulants vary with 
wastewater sources and membrane characteristics. 
Many studies suggested that humic substances (HS) 
play a major role in causing membrane fouling [4,5]. 
However, others found that polysaccharides and 
proteins were the major foulants in microfi ltration 
and ultrafi ltration of secondary effl uents [3,6]. Such 
variation and the dependence of chemical cleaning 
effectiveness on foulant chemistry illustrate the need 
for identifying the foulants for a particular wastewater 
and membrane type.
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