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Engineering Design and Optimization of Combined Process of Biological Contact Oxidation
and Constructed Wetland Purification for a Polluted River in Guangdong Province

QI Chaoyuan, YUAN Xiaokai* , LI Xiaochun, SONG Pengfei
( Guangdong Architectural Design and Research Institute Co. , Lid. , Guangzhou 510010, China)

Abstract In order to explore the better application method of constructed wetlands in the treatment of river and lake basins, a
constructed wetland in a river basin in Guangdong is taken as an example, and the wastewater treatment process of this project adopts
the " pretreatment + biological contact oxidation + constructed wetland" treatment process. After the project put into operation, in
response to problems such as large fluctuations in the quality of influent water, drought or waterlogging in some wetland areas, uneven
plant growth, excessive chemical dosage, and occasional excess water quality, the stability of the treatment effect is further improved by
strengthening the biochemical pretreatment, optimizing the water distribution mode, packing hierarchy and plant planting collocation in
the constructed wetland. The engineering practice results show that, after optimization, the average removal rates of COD., , ammonia
nitrogen and TP reached 85.19%, 91.37% and 86.56%, respectively. The effluent quality of COD

ammonia nitrogen and TP
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stably reaches the class Il water quality standard of Environmental Quality Standards for Surface Water ( GB 3838—2002) , and the

later operating costs is about 0. 62 yuan/m’ , achieving a reasonable and economical operating state.

Keywords constructed wetland ~enhanced biochemical treatment water distribution mode packing gradation plant collocation

wastewater treatment
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Fig. 1 Schematic Diagram of the Project Layout
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Tab. 1 Designed Quality of Influent and Effluent

T COD,, BOD;  #HA TP SS

Ptk (mg-L7') 83.00 14.80 9.14  2.56  150.00
1K/ (mg-L7')  20.00  4.00 1.00  0.20 /
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Tab.2 Treatment Effect Prediction of Each Process Unit

TiH COD, BOD; HA TP
J5K/ (mg-L7") 83.00 14. 80 9.14 2.56

HL AAR AL BE LD T BT LR 10. 00% 10. 00% 10. 00% 20. 00%
W KK B/ (mg-L7") 74.70 13.32 8.27 2.05

et =it Bt kR 70. 00% 40. 00% 75. 00% 80. 00%
i KK F/ (mg-L7h) 22. 41 7.99 2. 06 0.41

EIAE RS TP NE RT3 B RERR 60. 00% 70. 00% 65. 00% 65. 00%
B 1K KB/ (mg-L7") 8.96 2.40 0.72 0. 14

MR 89.20% 83.78% 92. 12% 94. 53%
KSR/ (mg-L7") 20. 00 4.00 1.00 0.20
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Fig.2 Diagram of Process Flow
2.5 FEMAMRIZITSH
AW TR EEEMFY N 3 s,

®3 EEAMRY
Tab.3 Main Buildings
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Tab.4 Main Equipments and Parameters

g0 s S8 Bt
WK B fe IEBE B A2 250 mm , HEVD K 0.6 m?/h, 45384 5.8 +/min 18
B IR KA H 1. 45 m®/min, T Jy 45.0 kPa 11 %
P4 15 Ve HER Pt 25 m*/h R 10 m BN 1.5 kW LH 14
UYL PN 2~15 m*/h, 5N 20 m, HIFH 2.2 kW LH1 %
VRt 1peSe WEH 8 m*/h, FHTEN 30 m, W1 N 3.0 kW 1H1#%
Fic K HETH 5% 300 QW1000-6-30, Jiift 9 1 000 m®/h, T Jg 30 kW, 45FEH 6 m 2HI1 %
RPIISTER: (PAM) #2548 WARE SR 3.0 mP/h, DI 3x0. 75 kW +0. 37 kW=2. 62 kW 1 &
PAM JiNZ4% PR L5 m’/h, 8 30 m, DK 1.5 kW 2 &
A EE(PAC) W2l AT 1.8 m/h  TIRA 1.5 kW 1f
PAC JNZ5 % Pk A 150 L/h, 4 4 30 m, D3R 0. 25 kW 2H
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37 A ERTTAK , PRAIE A A T b AR I #E 1 500
m® Zedy . ARTWH R PR T, A TR
RSB B )2 R H 600 ¢/m* + T 214 1.5 mm

T
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FhHIHIE R —
AT s O R ——
600 g/m? - T 81354 ——
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P BRm A R m, R AL mm

B3 AT 51
Fig.3 Diagram of Constructed Wetland Profile
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Fig.4 Comparison Diagram before and after Adjustment of Water Distribution Mode
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Fig.5 Schematic Diagram of Comparison before and after Adjustment of Effluent Mode
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Fig. 6 Comparison before and after Optimized Plant Configuration
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Fig.7 Schematic Diagram of Comparison before and after Packing Gradation Optimization
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Fig. 8 Diagram of Roads System
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Fig. 9  Operation Effect of Constructed Wetlands
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Tab.5 Operation Costs of the WWTP and
Supporting Pipe Networks
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