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Abstract: Biological activated carbon (BAC) filter is a mature advanced treatment process applied
in drinking water treatment plants. The growth of microorganism attached on BAC surface is an important
index to estimate BAC startup period and guide process operation. To determine the BAC startup period,
long-term water quality monitoring (monitoring indexes include COD,,, TOC, UV, pH, DO) and
activated carbon adenosine triphosphate (ATP) monitoring pilot tests were carried out. The differences of
organic matter concentration and removal efficiency in influent and effluent decreased first and then
increased. Different seasons and water sources only affected the occurrence of turning point sooner or
later. In winter and spring, the median removal rate was approximately 55%, and the startup time was
between 40 days and 60 days. In summer, the median removal rate was approximately 60%, and the
startup time was approximately 20 days. There was a certain positive correlation between the dissolved
oxygen consumption and pH difference and ATP content. In addition, a model was established to evaluate
the biofilm growth on BAC surface, and a new method for estimating the startup period of BAC filter in

drinking water treatment plants was proposed.
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Tab.1 Raw water quality of water treatment plants

9 A AA7J<F AB7J<F
F(EnE]| ¥i{H 10 ¥E
TOC/(mg-L™") | 0.20~7.03 | 1.93 | 2.19~6.29 | 3.37
UV, /em™ 0.005~0.038 | 0.008 | 0.005~0.048 | 0.021
pH 7.14~7.89 | 7.55 | 7.09~7.56 | 7.36
H#E/ (mg L") | 8.13~13.34 [ 11.11| 6.50~12.80 | 8.74
FA/(mg-L7) | 0.02~0.62 | 0.05 | 0.02~0.27 | 0.13
COD,, /(mg-L™") | 0.64~1.48 | 0.98 | 1.25~2.35 | 1.90

FEA PR B WA | R A IS TR R i
VEAKAR S e R (€ i 2 mP/h 3 72 R 44
m) . JFKZ TR EEDTIE AL BLS 51 AP, H 7K F
2 LA N FE S R A BCHE

e CHE T 35 Lk
==

E1 HiREERE

Fig.1 Schematic diagram of pilot-scale device
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Fig.2 Difference of activated carbon column influent and

effluent COD,,, and its removal rate
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Fig.3 Influence of season on ATP (water treatment
plant A)
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Fig.4 Difference between influent and effluent pH in
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water treatment plant A
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water treatment plant A
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Fig.6 Dissolved oxygen difference/initial dissolved oxygen
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