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Optimum Pre-treatment Method in Constructed Wetlands by Natural
Purification Method for Treating Livestock Wastewater
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In order to obtain optimum pre-treatment methods and improve T-N and T-P removal efficiencies, removal
rates of pollutants in small-scale livestock wastewater treatment apparatus with water plant filtration bed or
activated sludge tank were investigated. Based on the results from the optimum pre-treatment in small-scale
livestock wastewater treatment apparatus, removal efficiencies of pollutants in livestock wastewater treatment
plant with water plant filtration and activated sludge beds. The removal rates of COD, SS, T-N, and T-P in
effluent were 83, 89, 63 and 87% in small-scale livestock wastewater treatment apparatus with water plant
filtration bed, respectively. The removal rates of COD, SS, T-N, and T-P in effluent were 96, 95, 86 and 92%
in small-scale livestock wastewater treatment apparatus with activated sludge tank, respectively. For
increasing the COD, SS, T-N, and T-P removals in small-scale livestock wastewater treatment apparatus, the
water plant filtration and activated sludge beds are recommended. In livestock wastewater treatment plant with
water plant filtration (1* treatment) and activated sludge (2" treatment) beds, the concentrations of COD, SS,
T-N, and T-P in effluent were 39, 15, 42 and 1 mg L'l, respectively. It was shown that the concentrations of
COD, SS, T-N, and T-P met acceptable effluent quality standard for livestock wastewater. Based on the above
results, the removal rates of COD, SS, T-N, and T-P in effluent were over 99.8, 99.9, 99.2, and 99.9% in
livestock wastewater treatment plant, respectively.

Key words: Livestock wastewater, COD, SS, T-N, T-P, Constructed wetlands, Water plant filtration,
Activated sludge
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Table 1. Characteristics of the livestock wastewater used.
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Fig. 1. Particle size distribution of the filter media used.
A, Mixed filter media A (Coarse sand : Broken stone :
Calcite =3 :2 :1); B, Mixed filter media B (Coarse sand :
Broken stone : Zeolite=3:2:1).

pH EC COD SS T-N T-P
dS m’ mg L'
6.8 + 0.7 2.64 + 0.28 10,639 + 2,451 9,400 + 2,514 5024 + 1,127 725 £ 102
Table 2. Characteristics of the filter media used.
Filter media pH EC oM T-N T-P
1:5H,0 dS m’ S ——— mg kg —oeeeeeeen
Mixed filter media A’ 8.0 0.06 0.59 11.1 30.5
Mixed filter media B 7.5 0.05 0.69 16.2 51.4
Filter media K Ca Mg Na Fe Cu Mn Zn
mg kg’
Mixed filter media A 15,688 69,373 2,484 308 3,741 1.35 149 85.5
Mixed filter media B 1,643 1,451 1,009 324.1 2,972 114 114.6 5.2
'A, Mixed filter media A (Coarse sand : Broken stone : Calcite = 3 : 2 : 1) for aerobic bed;
B, Mixed filter media B (Coarse sand : Broken stone : Zeolite = 3 : 2 : 1) for anaerobic bed.
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Diagram of a livestock wastewater treatment apparatus by natural purification method with filtration bed.
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Fig. 3. Diagram of a livestock wastewater treatment apparatus by natural purification method with activated sludge tank
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Fig. 4. Diagram of a livestock wastewater treatment system by natural purification method with water plant filtration and

activated sludge beds.
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Fig. 5. Removal rates of pollutants in the water in small-
scale livestock wastewater treatment apparatus by natural
purification method with water plant filtration bed. [], 1™
treatment —Filtration bed; [], 2™ treatment -Aerobic bed;
[ B 3™ treatment -Anaerobic bed.
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Fig. 7. Varation of COD in the water for 6 months in livestock wastewater treatment plant.
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Fig. 8. Varation of SS concentration in the water for 6 months in livestock wastewater treatment plant.
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Fig. 9. Variation of T-N concentration in the water for 6 months in livestock wastewater treatment plant.
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Fig. 10. Variation of T-P concentration in the water for 6 months in livestock wastewater treatment plant.
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