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Effect of the solid carbon sources addition on performance of wastewater treatment effi-
ciency in vertical flow constructed wetland
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Abstract; The optimum of carbon sources adding location and the effects of adding to different locations ( surface, the upper, mid-
dle and lower layers) on the removal efficiency of nitrogen, phosphorus and COD, were investigated in small-scale vertical flow
constructed wetlands. The results showed that the removal efficiency of the nitrate nitrogen in the lower layer was lower than that in
the middle layer, and the most suitable location for carbon sources supplement was the middle and lower layer of the vertical flow
constructed wetlands. Among the systems with carbon sources added, the one which added the carbon sources to the surface layer
exhibited the highest removal efficiency of COD¢,, and the concentration of COD¢, of the effluent of each system were lower than
the influent, not causing the concentration of COD, increasing of the effluent of the systems. Adding carbon sources can signifi-
cantly improve the removal efficiency of nitrogen and phosphorus. The system which added the carbon sources to the lower layer
showed the highest removal efficiency of total nitrogen. The system which added the carbon sources to the surface layer showed sig-
nificant ammoxidation, and the concentration of ammonia nitrogen of the effluent was highest. The removal efficiency of each sys-
tem showed no significant difference in the removal efficiency of nitrite and nitrate nitrogen, and all showed great removal efficiency
of nitrate nitrogen. The system which added the carbon sources to the lower layer showed the most complete nitrification, and the
removal efficiency of total phosphorus was also significantly better than that of other systems. Adding carbon sources to the lower
layer of the vertical flow constructed wetland can achieve the effect of simultaneous removal of nitrogen and phosphorus.
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Fig. 1 Schematic diagram of the experimental model of vertical flow constructed wetland
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Fig.2 Variations of COD, concentrations and the removal rates of nitrate nitrogen

along the distance in vertical flow constructed wetland
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Fig. 3 Concentrations of COD, of the effluent of each system
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Fig. 4 Concentrations of TN, ammonia nitrogen, nitrate nitrogen
and nitrite nitrogen of the effluent of each system
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