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In order to develop constructed wetlands for treating hydroponic wastewater in greenhouse, actual constructed
wetlands were used the obtained optimum condition in previous study, and the removal rate of pollutant in the
water according to 4 kinds connection method of piping such as system A (UP-UP stream), system B
(UP-DOWN system), system C (DOWN-UP stream) and system D (DOWN-DOWN stream) were
investigated. Removal rate of biochemical oxygen demand (BOD), chemical oxygen demand (COD),
suspended solids (SS), total nitrogen (T-N) and total phosphorus (T-P) by system A (UP-UP stream)
connection method in actual constructed wetlands were slightly higher than other systems. At the system A,
the removal rate of BOD, COD, SS, T-N and T-P were 88, 77, 94, 54 and 94 %, respectively. Under different
hydroponic wastewater loading, the removal rates of pollutants were higher in the order of 75 LL m’ day” =
150 L m” day'1 = 300 L m” day'l. Therefore, optimum connection method was system A for treating
hydroponic wastewater in greenhouse.
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Table 1. Chemical characteristics of the hydroponic wastewater used.
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Items pH EC DO BOD COD SS T-N T-P
dS m" mg L
Average 7.0 1.32 6.7 5.37 20.17 26.85 105.0 13.18
Standard
andar +0.31 +0.21 +0.3 +12 2.6 422 +12.5 423
deviation
Table 2. Chemical characteristics of filter media used.
Items pH EC oM T-N T-P K Ca Mg Na Fe Mn
1:5 dS m" % mg kg
Average 8.4 0.07 0.37 27.0 37.2 1,030 201,418 1,957 132 2,153 63.6
Standard
MET 406 2002 4008 26 +42 1213 44524 4265 +42 +165 +6.5
deviation
Table 3. Physical characteristics of filter media used.
Porosity Bulk density dio dso Uniformity coefficient
% g cm” mm mm deo dio”
32 1.48 1.3 3.2 2.46
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Fig. 1. Diagrams of hydroponic wastewater treatment plant.
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Fig. 2. Removal rate of pollutants in the water under different connection method in hydroponic wastewater treatment plant.
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Fig. 3. Variation of pollutants in the water in hydroponic wastewater treatment plant (@, Raw water; <, HF (1*) in HF-HF system;

A, HF (2™) in HF-HF system).
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Fig. 4. Removal rate of pollutants in the water under different hydroponic wastewater loading in hydroponic wastewater treatment
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