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Effect of Intermittent Aeration on Nitrogen and Phosphorus Removal in Constructed Wetlands with Bilofilm
Carrier as Substrate

TANG Xian-qgiang?, LI Jin-zhong?, L1 Xue-ju?,LIU Xue-gong?, HUANG Sui-liang*

(1.College of Environmental Science and Engineering, Nankai University, Tianjin 300071, China; 2.Tianjin Hydraulic Science Research In—
stitute, Tianjin 300061,China)

Abstract: Subsurface flow wetlands were constructed by replacing part of shale with biofilm carrier as substrate for eutrophic Jin River water
treatment. Air diffuser was used to investigate the effect of intermittent aeration on nitrogen and phosphorus removal. In this study, hydraulic
loading rate was equal to 800 mm-d, and ratio of air to water was 15:1. During the experimental period, when average influent ammonia-ni—
trogen (NH,-N), total nitrogen(TN), soluble reactive phosphorus (SRP)and total phosphorus (TP) concentrations were 4.61 mg-L™, 5.68 mg- L™,
0.338 mg-L*and 0.464 mg-L™, mean removal rates of these pollutants were 65.9%, 65.3%, 62.2% and 56.9% respectively in non-aerated
constructed wetland. In contrast to the non-aerated wetland, aeration enhanced NH,-N, TN, SRP and TP removal by about 15.9%, 8%,
13.7% and 8.9% for aeration in the middle, and 24.4%, 12.9%, 16.1% and 12% for aeration at the bottom of the substrate, respectively. How-
ever, aeration failed to improve the nitrate-nitrogen (NO;-N) removal. During the whole experimental period, effluent NO;-N concentrations
were much higher for aerated constructed wetlands (regardless of aeration in the middle and at the bottom) than those of non-aerated system.
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Figure 1 Schematic diagram of sub-surface vertical-flow

constructed wetland (aerated at the bottom)
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Table 1 Major properties of biofilm carrier
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Table 2 Influent water quality parameters of constructed wetlands during experimental period(N=6x4)
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Figure 2 NH,-N removal performance
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Table 3 Dissolved oxygen concentrations in constructed wetlands (mg- L)
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F47 30 cm 52 27 32 1.6 2.0 16 6.8 17 37 1.8 17 15 11 2.1 15
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Figure 3 NO,-N removal performance
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Figure 4 TN removal performance
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Figure 5 SRP removal performance
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Figure 6 TP removal performance
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