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A B S T R AC T

The combined effects of fl ow rate and light intensity on the characteristics of biofi lm grown on 
three-dimensional elastic carriers were investigated in this study, to assess as well as to provide 
guidance for in-situ remediation of polluted ground water using biofi lm method. Four identical 
biological reactors were used to cultivate biofi lm on the carriers made from polyethylene tere-
phthalate (PET), at varying fl ow rates (0.2, 0.4 and 0.8 m3·m−2·s−1) and under artifi cial lighting 
(approximately 130 μ mol photons·m−2·s−1) or dark conditions. The results showed that the char-
acteristics of biofi lm, including total biomass, extracellular polymeric substances (EPS), active 
biomass and microbial activity, were all signifi cantly enhanced with increasing fl ow rate and 
under light conditions, indicating that the synergistic effect the high fl ow rates and stronger 
light on the improvement of biofi lm characteristics.
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1. Introduction

In recent years, in-situ biological contact oxidation 
technology, with application for the treatment of polluted 
water, has received increasing attention [1,2]. During the 
treatment process, a few kinds of artifi cial substrata are 
used to colonize many organisms on and form biofi lm 
under certain hydraulic conditions [3]. The biofi lm that 
settle on the surface of the substrata in a photolytic layer 
of water are complex communities composed mainly of 
photoautotrophic (algae) and heterotrophic microorgan-
isms (bacteria, fungi, protozoa) [4]. Present in the unique 
interface between the substrata and water, biofi lm play 

a fundamental role in the various biogeochemical cycles 
and dynamics of aquatic ecosystems [5,6].

When the biofi lm method is used for in-situ remedia-
tion of polluted water, many factors, such as pH, tem-
perature, pollutant concentration, oxygen distribution, 
substratum materials, microbial communities, and other 
characteristics can affect the formation and properties of 
biofi lm [7–11]. Of all these factors, fl ow rate and light are 
particularly important.

Flow rate has been considered one of the most deci-
sive factors for the formation of biofilm under certain 
hydrodynamic condition. Flow rate impacts the struc-
ture, biomass, metabolism, and kinetic behavior of 
biofilm [12]. There is evidence that a higher fl ow rate 
results in a thinner and denser biofilm [13,14]. Light is 




