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Coupling Process of Alum Sludge-based Constructed Wetland and Activated

Sludge Process ( GBR) for Enhancing Nutrients Removal
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Abstract: To improve the urban water environment and surface water quality, “Action Plan for
Prevention and Control of Water Pollution” had been launched by the State Council. Hereinto, one of the
important plans and actions is to upgrade and retrofit the aging wastewater treatment plants ( WWTPs) to
enhance the nitrogen and phosphorus removal. By embedding alum sludge-based constructed wetland into
the conventional activated sludge systems, a novel system named GBR was proposed to achieve the upgra-
ding purpose. The present study managed to upgrade and retrofit a conventional SBR to GBR. The results
showed that GBR enlarged the nitrogen loading rate and the hydraulic loading rate of the SBR by 53%
and 33% , respectively. Meanwhile, the GBR achieved COD, TN and TP removal efficiency of 87.7% ,
93.6% and 95% , respectively. Specifically, the alum sludge-based constructed wetland played a key
role in the GBR by the functions of P adsorption and activated sludge-properties improvement. Overall,
GBR holds high potential in the action of upgrading and reconstruction of the WWTPs.
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Fig.1  Configuration and conceptual diagram of GBR
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Tab. 1 Operational stages and parameters of GBR

By B 1 2 3 4 5 6

fsf () /d 1~63 64 ~109 110 ~ 160 161 ~216 217 ~251 252 ~294

JE#H/h 8 8 6 6 6 6

K& /h 0.5 1~1.5 0 0 0 0

W5 /h 3.5 3.5 3.5 3.5 3.5 3.5

Hh4/h 1.5 0.5~1 1 1 1 1
B /(L - min™") 20 20 20 20 10 20
NH, -N/(mg - L") 70 ~ 80 80 80 80 80 90
NLR/(g+m™> -d™") 108.9 124.6 166.2 166.2 166.2 186.9

C/N 5.7 5 5 5 5 4.4
{E:  NLR iR &R G s 2K COD Rk &0 5 400,10 mg/L,
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Fig.2 Treatment performance of GBR in terms of phosphorus
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Fig.3  Evolution of pollutants in a whole cycle
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Fig.4 SND efficiency under various DO concentration
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Fig.5 Evolution of quantity and physical properties of
activated sludge
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Fig. 6 Microscopic investigation of activated sludge
in GBR
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