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A Study on the Improvement of Treatment Efficiency for Nitrogen and
Phosphorus in Livestock Treatment System Using Constructed Wetlands
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To improve T-N and T-P removal efficiencies, removal efficiencies of pollutants in full-scale livestock
wastewater treatment plant by natural purification method with water plant filtration and activated sludge beds
were investigated under different re-injection rates and injection methods of livestock wastewater. The
removal rates of COD, SS, T-N, and T-P in effluent in full-scale livestock wastewater treatment plant were in
the order of 30%<70% < 100 % at different re-injection rates. The removal rates of pollutants in effluent in
full-scale livestock wastewater treatment plant were higher as re-injection rate of livestock wastewater
increased. Removal rates of COD, SS, T-N, and T-P by continuous injection were slightly higher than those by
intermittent injection method in full-scale livestock wastewater treatment plant. Removal rates of COD, SS,
T-N, and T-P by continuous injection method in full-scale livestock wastewater treatment plant with water
plant filtration and activated sludge beds were 99.5, 99.8, 99.0 and 99.8%, respectively.

Key words: Constructed wetland, Natural purification method, Livestock wastewater, Water plant filtration,
Activated sludge, T-N, T-P
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Table 1. Characteristics of the livestock wastewater used.
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68 + 0.7 2.64 + 0.28 10,639 + 2,451 9,400 + 2,514 5,024 + 1,127 725 + 102
Table 2. Characteristics of the filter media used in the study.
Filter media pH EC oM T-N T-P K Ca Mg Na
1:5H,0  dS m’ % mg kg’
Af 8.0 0.06 0.59 11.1 3.50 15,688 69,373 2,484 308.8
B 7.5 0.05 0.69 16.2 514 1,643 1,451 1,009 324.1
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).
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Fig. 1. Particle distribution of the filter media used.
A, Mixed filter media A (Coarse sand : Broken stone :
B, Mixed filter media B (Coarse sand : Broken stone

Calcite=3:2:1);
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Fig. 3. Concentrations of COD, SS, T-N, and T-P in the water under different re-injection rates in constructed wetlands
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Table 3. Removal rates of COD, SS, T-N, and T-P in the water under different re-injection rates in constructed wetlands.

Treatment COD SS T-N T-P
%
Control 99.5 + 0.58 99.7 £ 0.61 99.0 £ 0.09 99.7 £ 0.09
L 30% 99.6 = 0.84 99.8 £ 0.55 99.1 £ 0.11 99.8 + 0.09
Re-injection
. 70% 99.7 £ 0.17 99.8 £+ 0.58 99.2 £ 0.10 99.9 £+ 0.10
rate

100% 99.7 £ 0.45 99.8 + 0.64 99.4 + 0.21 100 + 0.02
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