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A B S T R AC T

Polluted source water presents a challenge for the conventional water treatment process. Biolog-
ical pretreatment would be helpful if feasible. To our knowledge, few literatures were reported 
about the pretreatment of polluted source water by biological aerated fi lter. A novel double-layer 
biological aerated fi lter (DLBAF) was devised using fl oating media (polyethylene) and sunken 
media (clinoptilolite) as the under layer and the upper layer media, respectively. The results 
indicated that DLBAF was effi cient for ammonium, TOC and UV254 removal, with an aver-
age removal rate of 80.87%, 24.62%, 20.74%, respectively. Particle counts with sizes of 2∼15 μm
presented a removal rate above 55%, although the sizes distribution had not been altered. 
Microorganisms on the surface of the media were observed by scanning electrical microscope 
(SEM), and it indicated that there were different bio-fi lm structures in the under and the upper 
media. The novel DLBAF got a simultaneous removal of organic matter and ammonium, and 
had a great potential for pretreatment of polluted drinking water resources.
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1. Introduction

With the drinking water sources gradually polluted, 
challenges for conventional treatment technology lie in 
ammonium and organic control, especially when the 
source water were contaminated with poor quality of 
domestic wastewater. Pre-treatment of feed water by 
chemical pre-oxidation has been widely reported as an 
effectively strategy for reducing organic loading of the 
following process [1]. Although chemical pre-oxidation 
could remove the organic matter or change the prop-
erties of the organic matter to benefi t the subsequent 
process, the possible by-products may constitute the 
major issue of using chemicals, such as chlorine, ozone 
[2,3]. Moreover, a defect of presence of ammonium in 

raw water is its signifi cant infl uence on the disinfection 
process and potential formation of hazardous nitrite in 
the distribution networks [4]. Biological pretreatment 
could remove organic matter and transform ammonium 
to nitrate if completely nitrifi cation was achieved [5]. 
Water treatment by biological methods were known to 
be environment friendly and be demonstrated with little 
byproduct. Therefore, pretreatment of polluted source 
water by biological methods should be a trend for drink-
ing water treatment.

Biological aerated fi ler (BAF) was one of the favorite 
biological methods in the fi eld of water treatment, and 
could effectively reduce ammonium and organic matter 
through microbe mechanisms [6–9]. BAF has been dem-
onstrated as an economic and effi cient contact oxidizing 
process for its relatively small foot print and low cost 
[10,11]. Today, BAF has been widely studied and applied 




