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Comparison of Removal Efficiencies in Single and Duplex Ventilation Constructed
Wetland Systems for Treating Domestic Sewage
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ABSTRACT: To develop environmentally friendly constructed wetlands(CWs) for treating domestic sewage
which was produced in farming and fishing village, the efficiency of water treatment at different ventilation
systems in the vertical bed, depths of horizontal bed, and sewage loads was investigated. In the vertical
bed, BOD and COD by duplex ventilation system were lower than those by single ventilation system. But
T-N and T-P concentrations by both ventilation systems in the vertical bed were little different. In the
horizontal bed, BOD, COD, T-N and T-P in 1.0 m and 1.3 m depths were little different. To reduce the
CWs' area and to improve the pollutant removal efficiencies, the optimum depth of horizontal bed was 1.3
m. In single and duplex ventilation CWs, the removal rate of BOD, COD, SS, T-N and T-P decreased
slightly with the sewage load increases. In same sewage load conditions, the removal rates of BOD, COD,
SS, T-N and T-P by duplex ventilation CWs were higher than those by single ventilation CWs. In
summary, to effectively treat domestic sewage from farming and fishing village, the optimum constructed
wetlands would be the duplex ventilation CWs.

Key Words: Constructed wetland, Duplex ventilation, Horizontal bed, Sewage treatment, Single ventilation,
Vertical bed
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Table 1. Characteristics of the sewage used

H BOD SS T—-N T-P
P
o
Average 7.01 114.5 39.2 35.3 6.3
Range 6.95~7.06 90.4~125.3 38.2~50.1 36.1~110 20.6~39.4 3.4~6.9

Table 2. Characteristics of the filter medium used

pH EC o.M T—-N T-P K Ca Mg Fe Mn Cu 7n
(1:5H,0) (dS/m) (%) ——(mg/kg)—— Y, { i)

8.88 0.06 0.37 124 360 0.12

0.13 0.09 1670 189 13.4 8.4
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Fig. 1. Particle distributions of the filter medium used.
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Fig. 2. Diagrams of single and duplex ventilation cons—
tructed wetlands.
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