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Development of a novel tidal flow constructed wetland system and its application on decentralized domestic wastewater
treatment MAO Yong feng' , HUI Zhenlong' ,\WANG Zhumei® ,YANG Yongzhe®. (1. Yanan Environmental Protec-
tion Monitoring Station,Yan’ an Shaanxi 71600032, School of Environmental and Municipal Engineering , Xi’ an
University of Architecture and Technology ,Xi’an Shaanxi 710055)

Abstract: In order to improve the oxygen availability of traditional wetland system so as to achieve a higher degree of
total chemical oxygen demand (TCOD) removal and biclogical nitrification efficiencies,a novel tidal flow constructed wetland
(TF-CWs) was developed for treatment of decentralized domestic wastewater, The treatment system employing the 4-stage
tidal flow strategy (8 h per cycle) to enhance the capacity of DO supplement and using the constructed solid waste (CSW)
(waste gravel and fly ash brick) as the main substrate to improve P removal performance, The results showed that the effluent
quality meet the class I-A standard of Discharge Standard of Pollutants for Municipal Wastewater Treatment Plant (GB
18918-2002). The effluent NH; -N and TP could fully meet the class I-A standard, and the standardized rates of effluent
TCOD reached 98. 31%. The tidal flow strategy could obviously improve the oxygen availability of construct wetland. The av-
erage NH;"-N and TCOD removal efficiency was 96. 78% and 86. 98% , respectively, The CSW based substrate, which made
by waste gravel and {ly ash brick, was shown an excellent P removal performance. The TF-CWs developed in this study can be
utilized as one of the effective treatment process for decentralized domestic wastewater treatment and creates an alternative
pathway for CSW reuse and disposal.
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Table 1 The water quality in experiment

ik BAkE BML  FHEIGRERE
TCOD/(mg * L™') 805,12 81.98 331.37£153. 55
NHj-N/(mg+L~!)  81.88 13,20 48,74115. 96
TP/(mg + L™1) 5,90  1.30 3.1140. 70
NOj7 -N/(mg « L™%) 8.80  0.50 0.63%1.00
NO7 -N/(mg » L™1) 0.20 © 0.02%0.03
pH 8.7 6.9 7,940, 4
KR/ C 32.0 10.0 21.5%6.2
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Fig.1 Schematic diagram of experimental system
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Fig.2 TCOD removal performance of the TF-CWs
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Fig. 3 Characteristics of ammoniacal nitrogen removal and
nitrate generation in the TF-CWs
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Fig.4 TP removal performance of the TF-CWs
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Fig.5 Characteristics of oxygen supply and
consumption in the TF-CWs
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