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Effect of Intermittent Artificial Aeration on Nitrogen and Phosphorus Removal in

Subsurface Vertical-flow Constructed Wetlands

TANG Xian-qiang' s LI Jin-zhong’ » LI 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
Institute, Tianjin 300061, China)

Abstract: Shale and 7. laiifolia were used as subsurface vertical-flow constructed wetland substrate and vegetation for eutrophic Jin River
waler treatment, and 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 and water was 5:1. During the entire running period, maximal monthly mean ammonia-nitrogen
(NH; -ND; total nitrogen (TN), soluble reactive phosphorus (SRP) and total phosphorus (TP) removal rates were observed in August 2006.
In contrast to the non-aerated wetland, aeration enhanced ammonia-nitrogen, total nitrogen, soluble reactive phosphorus and total phosphorus
removal: 10.1%5> 4.7% > 10.2% and 8.8% for aeration in the middle; and 25.1% 10.0% 7.7% and 7.4% for aeration at the bottom
of the substrate; respectively. However, aeration failed to improve the nitrate-nitrogen removal. During the whole experimental period, monthly
mean NO; -N removal rates were much lower for aerated constructed wetlands ( regarding aeration in the middle and at the bottom) than those
for non-aerated system. After finishing the experiment, aboveground plant biomass (stems and leaves) of T. latifolia was harvesteds and its
weight and nutrient content (total nitrogen and total phosphorus) were measured. Analysis of aboveground plant biomass indicated that
intermittent aeration restrained the increase in biomass but stimulated assimilation of nitrogen and phosphorus into stems and leaves. Additional
total nitrogen removal of 11.6 g*'m™ and 12.6 g*m™> by aboveground T'. latifolia biomass for intermittent artificial aeration in the middle and
at the bottom of the wetland substrate, respectively, was observed.

Key words: intermittent aeration; 7. latifolia; subsurface vertical-flow constructed wetland; nitrogen; phosphorus
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Fig.1 Schematic diagram of subsurface vertical-flow constructed wetland
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Table 1 Influent water quality parameters of constructed wetlands during experimental period( N = 6 x 4)

CoD NH; -N NO;j -N TN

SRP TP DO

e H /C
Mgl el gl mgLl mgrLl /mgell mgel! P !

SEME 106.02 5.74 1.19 7.34 0.398 0.516 3.42 7.73 24.56

FRUEARm 2 13.7 3.03 0.23 3.61 0.251 0.282 1.69 0.39 3.69
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Table 2 Dissolved oxygen concentrations at different distances from the inlet in systems A, B and C (N =6 x 4)/mg*L ™!
BB 6 H 7H 8 A
A B C A B C A B C
0.0 2.97+1.23 2.97+1.23 2.97+1.23 3.10x0.42 3.10+0.42 3.10£0.42 2.37+0.51 2.37+0.51 2.37+0.51
0.3" 3.33+2.47 333x1.26 2.27+1.04 4.10+2.12 3.20+0.14 1.80+0.42 2.97+1.00 3.63+1.55 1.50+0.53
0.7 1.67+1.31 4.00x1.40 2.30+0.95 2.45+0.21 4.35+0.35 2.00+0.57 1.93+0.15 4.53+1.91 1.60+0.46
0.3” 3.80+1.77 4.37+0.80 2.33£1.00 4.30+1.70 4.35+0.35 1.65£0.49 2.17+0.32 4.53+1.52 1.63+0.42
0.6 1.87+0.97 3.50+£0.78 2.27+1.06 3.35+0.21 3.15+0.07 2.60+0.57 1.87+0.12 3.87+1.93 2.37+0.47
B 9A 10 A 1A
A B C A B C A B C
0.0 245+1.06 2.45+1.06 2.45+1.06 2.65+0.86 2.65+0.86 2.65+0.86 2.37+0.76 2.37+0.76 2.37+0.76
0.3" 2.80+0.85 3.10+x0.97 1.20+0.28 2.80+0.87 3.17+1.01 1.18+0.24 3.17+1.09 2.60+1.13 1.00+0.33
0.7 2.15+0.21 3.75+0.81 1.45+0.49 2.15+0.31 3.70+0.33 1.32+0.42 2.20+0.35 2.75+1.20 1.27+0.41
0.3% 3.55+1.20 3.35x1.02 1.51+0.28 3.15+1.12 3.87+0.57 1.41+0.32 2.87+0.52 2.85+1.06 1.33+0.52
0.6 2.60+0.42 3.30+0.72 1.90+£0.57 2.30+0.52 3.70+0.15 1.70£0.47 1.70+0.13 2.35+1.20 1.57+0.37
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Fig.3 Relationships between monthly mean removal rates

of SRP, TP and time
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Table 3 TP and TN content of the aboveground biomass of Typha latifolia> and phosphorus and nitrogen removals by harvesting plants
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/g /mg‘g'] /g‘m'2 /g /mg'g'l /g'm'2 /g /g;'m'2
A 295 4.66 7.014 550 4.83 13.567 845 20.581
B 390 4.58 9.112 610 4.66 14.503 1000 23.615
C 455 2.55 5.919 680 2.55 8.847 1135 21.450
R ERTIR — 4.46 — — 4.83 — — —
. T 2 TN & & TN 2B X TN TN 2Bk " ) RERMND
i R4 HTE i B gy, TINEE B prm i

/g /mg*g /g*m /mg*g /g*m /g*m™~

A 295 4.50 6.773 550 9.37 26.289 845 33.062
B 390 4.47 8.903 610 8.08 25.157 1000 34.060
C 455 2.47 5.734 680 4.53 15.716 1135 21.450
PR T — 8.50 — — 19.37 — — —
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