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Fig. 1 Schematic diagram of the vertical flow constructed wetland(VFCW) system
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Fig. 2 COD release of two plants with different pretreatments
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Fig. 3 TN release of two plants with different pretreatments
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Fig. 5 Carbon cumulative emissions of two plants with different pretreatment
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Fig. 7 Ratio of carbon and nitrogen cumulative emissions of two plants with different pretreatment
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Fig. 8 Effect of COD removal in wetlands after adding plant carbon
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Fig. 10 Effect of TP removal in wetlands after adding plant carbon
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Analysis on the efficiency of a constructed wetland treating agricultural
drainage water by adding plant carbon sources
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Abstract The constructed wetland is an efficient treatment unit for agricultural drainage water, and its removal
effect of pollutants will be reduced due to the lack of carbon sources in the system. In order to investigate the
effect of additional carbon source on strengthening the treatment of agricultural drainage water by the
constructed wetland, Phragmites australis and Schoenoplectus tabernaemontani were selected as carbon
sources, and the static carbon release patterns of the two plants through three pretreatment methods, such as
simple treatment, alkali-soaking treatment and alkali-heat treatment, were analyzed. Alkali-treated Phragmites
australis was selected as a high-quality carbon source. Then the promotion for construct wetland treating
agricultural drainage water through additional carbon source was studied. The results showed that the
Phragmites australis by alkali-heat treatment had the ability to. continuously release carbon, which could
strengthen the denitrification function of the system and significantly improve the nitrogen and phosphorus
removal ability of the constructed wetland. The average removal rates of total nitrogen and total phosphorus
were up to 75.67% and 91.37%, respectively; and the content of nitrogen and phosphorus released from
Phragmites australis by alkali-heat treatment was low, which could lead to little pollution to the wetland system.
In addition, the optimum carbon to nitrogen ratio' was 5, which achieved simultaneous strengthening of nitrogen
and phosphorus removal. With enough carbon source, the removal effect of total nitrogen and total phosphorus
in the bottom layer of the constructed wetland was better than that in the middle and upper layers, the
denitrification effect of microorganisms in the bottom layer was strong and that oxygen was the limiting factor
for denitrification.

Keywords plant carbon source; vertical flow constructed wetland; agricultural drainage water; nitrogen and
phosphorus removal
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