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Simulation of Nitrogen Removal in Subsurface Flow Constructed Wetland
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Abstract As a new technology of sewage treatment, constructed wetland has been accepted in many countries because of its high nitrogen—
removal efficiency, low cost, simple operation, landscaping and so on. However, it is difficult to quantify the different nitrogen—removal pro—
cesses, thus unable to attribute nitrogen—removal rate to substrate, plants and microorganism without mathematical model. We established an
eco—dynamic model for a subsurface flow constructed wetland to investigate and quantify nitrogen transfer processes between water, matrix
and plant. In the model, mineralization, nitrification, denitrification, plant take—up, microbial assimilation, precipitation, regeneration and de—
cay processes were considered. Mass balance method is the core in building the mathematical model. The state variables in the model are
aqueous species nitrogen Org—N NH,-N NO;-N nitrogen in matrix N—gravel and nitrogen in plan N-Plants . MATLAB programming
was used to solve the mathematical model. The key mechanism of nitrogen removal was identified based on the simulation results. It was
showed that the calibrated model could generally reproduce the patterns of concentration variations for organic nitrogen, NH,—N and NO;-N.
Further mass balance analysis showed that the major nitrogen removal mechanisms in the constructed wetland were nitrification, denitrifica—
tion and plant uptake. The total removal efficiency for organic nitrogen, NH,~N and NO;—N was 60.53%, of which denitrification process ac—
counted for 43.10%, plant uptake 13.98%, sedimentation removal 3.45%.
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Figure 2 Conceptual model of wetland
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Figure 3 Simulated and measured concentration of Org—-N
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Figure 4 Simulated and measured concentration of NH,~N
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Figure 5 Simulated and measured concentration of NO,—N
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