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A B S T R AC T

The removal of viruses and disinfection by-products (DBPs) at two water plants (A and B) in a 
city of southern China was investigated. Coliphages MS2 and Phix174 were used as indicators 
of viruses. The results clearly indicated that the removal effi  ciency of MS2 and Phix174 was over 
99% by conventional coagulation/sedimentation with polyaluminium sulfate chloride (PACS) 
at Plants A and B. MS2 and Phix174 were not detected in the effl  uent of these two plants. How-
ever, the removal effi  ciency of UV254 and TOC by coagulation/sedimentation was only 22.05% 
and 64.57% at Plant A, and 17.64% and 11.89% at Plant B, respectively. The species and amount 
of DBPs and their formation potential had no signifi cant decrease after coagulation/sedimenta-
tion. In biological fi ltration, UV254 and TOC could be removed 6.62% and 24.50%, respectively. 
However, more soluble microbial products (SMP) and extracellular polymeric substances (EPS), 
the precursors of DBPs, were produced. Granular activated carbon (GAC) was effi  cient in the 
removal of UV254 and TOC, with an effi  ciency of 16.18% and 14.85%, respectively. Sand fi ltra-
tion, the fi nal process, performed poorly in removing viruses and DBPs precursors. Both the 
processes of Plants A and B were not effi  cient in the removal of DBPs and their precursors.
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1. Introduction

The microbiological safety of drinking water is key 
for human health and widely investigated in the world 
[1–4]. It is important to consider enteric viruses in water 
quality studies; not only because of their incidence as 
causal agents for diarrhea disease [5], but also due to their 
characteristics which allow them to survive in the envi-
ronment for long periods of time, and tolerate changing 

environmental conditions [6,7]. The MS2 and Phix174 
coliphages have been typically proposed as indicators of 
enteric viruses for drinking water treatment [8,9].

Disinfection is essential to inactivate microbial 
pathogens in the water supply and remove certain 
physical–chemical contaminants. However, potentially 
harmful disinfection by-products (DBPs) are produced 
during the disinfection process [10]. Epidemiologi-
cal studies have shown most of the DBPs present in 
drinking water are either carcinogenic or potential car-
cinogenic [11,12]. In order to prevent the production*Corresponding authors.
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