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Comparison of O; - BAC Combination and

Conventional Processes on Removal of

Pollutants for Treating Drinking Water

LI Lei, GAO Naiyun, ZHANG Kejia, XU Feifei
(State Key Laboratory of Pollution Control and Resource Reuse,
Tongji University, Shanghai 200092, China)

Abstract: The treatment effect of the combination process
(pre-ozonation — high-density clarifier — sand filter — post
ozonation—biological activated carbon(BAC) filter) was much
better than that of the conventional process in treating the

Huangpu River water. which is especially suit to high organic
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material and NHy - N in water. The removal efficiencies of
CODy, and NH; - N by the post ozonation-BAC process were
up to 30. 4% and 18. 9% respectively. And as the pre-
ozonation process played a better role than pre-chlorination
process in aid-coagulation, the removal efficiencies of CODy,
and NH; - N were up to 29. 6% and 81% respectively in
traditional part of combination process. However, the removal
efficiencies of CODy, and NHS - N were only 22. 3% and
61.5% In addition, the

concentrations of algae toxins, trihalomethanes, bromate,

in the conventional process.
molecular weight distribution and the related parameters of
the BAC effluent were also investigated. The results show that
the organic material with low molecular weight can be more
easily removed by the post ozonation— BAC processes (removal
efficiency of organic material with molecular weight less than
1 kD is more than 70%). Tihalomethanes formation potential
is 41% less than that of the conventional process. Besides, the
microcystin and bromate concentrations are lower than
drinking water standards in China. Moreover, the free
chlorine disinfection can be used because the NH; —N can be
mostly removed by the combination process, which can avoid
the generation of nitrosamine as well as the odor and test
problem by chloramine disinfection. However, the combination
process also has some disadvantages such as the growth of
algae on the purification structures during high-temperature
season as the reaction time of ozone is relatively short. This
problem may be solved by the combinated pre-ozonation and

pre-chlorination process.
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Tab.1 Main water qualities of Huangpu River during

the experimental period

KRB AT THE
£(COD)/(mg + L™1) 4.61~6.79 5.52
£(TOC)/(mg « L™1) 4.27~6.72 5.41
UVase /em ™! 0.118~0.167 0.134
M (NTU) 7.83~25.50 13.50
pH {& 7.09~7.40 7.21
Kif/C 18.2~31.0 24.7
PpCNHf -N)/(mg+ L™ 1) 0.07~0.63 0.31
2(DO)/(mg + L™ H 3.74~5.21 4.22
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Tab.2 Operating parameters of combination processes

and conventional treatment processes
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Tab.3 DO concentration variety in different

treating processes

bk ©0(DO)/(mg + L™1)
JFK 4.22
TR A 9.46
HERIERILN PN 7.70
5 H K 6.95
JE R 9.87
I PE R K 7.07
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Fig.1 Comparison of turbidity removal efficiency

by two different processes
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Fig.3 Comparison of NH{ -N removal efficiency

by two different processes
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Fig.4 Organics molecular weight distribution in outflow

of each treatment processes
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Fig.5 THMFPs in outflow of each treatment processes
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