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Treatment Efficiency of Pollutants in Constructed Wetlands under Different

Hydroponic Wastewater Injection Methods and Characteristic of Filter Media
Dong-Cheol Seo”, Jong-Hwan Parkﬂ, Yeong-Seok Che0n2, Seong-Kyu Parkz, Ah-Reum Kimz, Won-Gyu Lee3,
Sang-Won Lee, Seong-Tae Lee’, Ju-Sik Cho’ and Jong-Soo Heo™”(‘Department of oceanography and Coastal
Sciences, School of the Coast and Environment, Louisiana State University, Baton Rouge, LA 70802, USA,
*Division of Applied Life Science, GyeongSang National University, Jinju, 660-701, Korea, 3Degar’crnen’c of
Business Supprot, GyeongSangnamdo Provincial Government Building, Changwon, 641-702, Korea, “Department
of Microbiological Engineering, Jinju National University, Jinju, 660-758, Korea, 5Gyeongnam—do Agricultural
Research and Extension Services, Jinju 660-360, Korea, *Division of Applied Life and Environmental Sciences,
Sunchon National University, Sunchon, 540-742, Korea, "Institute of Agriculture and Life Sciences, GyeongSang
National University, Jinju, 660-701, Korea)

In order to improve T-N and T-P removal in HF (horizontal flow)-HF hybrid constructed wetlands by
natural purification method for treating the hydroponic wastewater in greenhouses, the efficiency of water
treatment as affected by the injection method of hydroponic wastewater, the addition of special filter media,
the particle size of filter media, and the injection ratio of hydroponic wastewater in 1* HF and 2" HF beds
were investigated in small-scale HF-HF hydroponic wastewater treatment apparatus. Removal rate of T-P in
the water in HF-HF hydroponic wastewater treatment apparatus with calcite as affected by addition method
of special filter media was higher than that in HF-HF hydroponic wastewater treatment apparatus with other
filter media. Removal rate of BOD, COD, SS, T-N and T-P in the water in mixed filter media with calcite
were 86, 84, 87, 50 and 97%, respectively. Removals of pollutants except for T-P in the water were
slightly different. Therefore, it should be considered that the removal rate of T-P was good for calcite in
HF-HF hydroponic wastewater treatment apparatus. To improve T-N and T-P removal, the optimum particle
size of filter media was 1.2 mm, and the optimum injection ratio (1* HF bed : 2" HF bed) of hydroponic
wastewater was 60:40.

Key Words: Hydroponic wastewater, Greenhouses, Constructed wetlands, Horizontal flow, Calcite, Filter media.
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Table 1. Chemical characteristics of the hydroponic wastewater used

- EC DO BOD COD SS T-N NHiN  NOs-N  NO»-N T-P PO4P
£ (ds m") (mg L)
6.9 1.87 6.7 11.7 40.3 21.3 122 1.01 109 1.38 18.8 6.4
Table 2. Chemical characteristics of filter media used
pH EC oM T-N TP K Ca Mg Na Fe Mn Cu Zn
(15 HbO) @S m") (%) (mg kg)
7.9 0.04 0.03 323 28.2 1,003 1,035 1,144 140 2,028 58.3 291 10.6

Table 3. Physical characteristics of filter media used

Porosity Bulk density dio! deo® Uniformity coefficient
(%) (g cm”) (mm) (mm) (deo dio”)
29 1.58 1.2 35 2.92

Td0: grain size that is 10% finer by weight (effective grain size), Sdeo: grain size that is 60% finer by weight.
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Fig. 1. Diagrams of small-scale HF-HF hydroponic waste-
water treatment apparatus.
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Fig. 2. Removal rate of pollutants in the effluent accor-
ding to the injection methods of hydroponic wastewa-
terin small-scale hydroponic wastewater treatment
apparatus. ([J : Intermittent injection, £ : Continuous
injection). Means within a column followed by same
letter are not significantly different according to Duncan's
multiple range test at P=0.05.
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Fig. 4. Removal rate of pollutants in the effluent accor-
ding to the particle size of filter media in small-scale
hydroponic wastewater treatment apparatus. ((J
Effective particle size (di0): 1.2 mm, U4 : Effective particle
size (dio): 3.0 mm). Means within a column followed by
same letter are not significantly different according to
Duncan's multiple range test at P=0.05.
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