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ZHU Wen-ling!, ZHEN Li-ni', CUI Li-hua', OUYANG Ying? LUO Shi-ming’, TANG Zhong—en*

(1.Department of Environmental Science and Engineering, South China Agricultural University, Guangzhou 510642, China; 2.Department of
Water Resources, St. Johns River Water Management District, Palatka, Florida 32178, USA; 3.College of Agronomy, South China Agricultural
University, Guangzhou, 510642, China; 4.ESD China Limited, Shanghai 200001, China)

Abstract; This study investigated the impacts of four different controllable factors, including inflow rate, water level, wet—to—dry ratio and op—
erational cycle, upon the removal of nitrogen from the vertical-flow constructed wetlands under varying carbon-nitrogen( C/N) ratios, using
the orthogonal experimental design. Results showed that removal efficiency of total nitrogen(TN) increased with C/N. The four different con—
trollable factors had significant impacts on the TN removal and the inflow rate was the most important factor. The impacts of the wet—to—dry
ratio increased with the C/N ratio. When the C/N ratios were 1:1 and 3:1, the optimal combination for best removal of TN was water level of 50
cm, wet—to—dry ratio of 2:1, operational cycle of 24 hours and inflow rate of 80 cm+d™. When the C/N ratio was 3:1, the optimal combination
for best removal of TN was water level of 25 em, wet—to—dry ratio of 1:1, operational cycle of 24 hours and inflow rate of 80 ecm-d™.
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Figure 1 Schematic diagram of the experimental column
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Table 1 The 4-level and 3—factor table

P! A KRB/ B {EJF H X C A/ D iﬁﬂ(_ﬁ/
cm (YA E] - AR ) h em-d?!
1 25 2:1 12 20
2 25 11 24 40
3 25 1:2 48 80
4 50 21 24 80
5 50 1:1 48 20
6 50 1:2 12 40
7 75 21 48 40
8 75 111 12 80
9 75 1:2 24 20
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Table 2 The effluent concentration of total nitrogen(mg+L™)

A R C/N=1:1 C/N=3:1 C/N=5:1
1 15 31.51+1.68ab  31.83+0.93b 31.3320.67a
2 15 29.79+1.08bc  29.94+0.89¢ 21.99+1.34c
3 15 29.5241.27¢ 26.421.4¢ 25.4220.67be
4 15 24.8122.38d 22.88+1.44f 23.9+0.57¢
5 15 32.66+1.08a 31.69+1.42b 31.48+0.91a
6 15 32.08+1.65abc  32.18+1.36a 31.6320.32a
7 15 31.96+2.75ab  29.14+1.08cd  27.65+0.86b
8 15 31.76+1.07abc ~ 27.89+0.55de 22.3620.9¢
9 15 32.87£1.15a  29.45+1.06¢d 32.54+1.2a
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Figure 2 TN removal rate of different treatment
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Table 3 Orthogonal visual analysis of TN removal rate(%)

KL BT FM HkE
) (2 (3) (1 (2) (3) (1) (2) (3) (1) (2) (3)
T1 1724 2250 3297 21.25 2630 29.19 13.84 19.23 27.23 13.12 18.16 19.12
T2 2192 23.86 25.66 16.79 21.18 3575 22.12 2760 3336 16.81 1980 3061
T3 14.55 23.83 29.94 15.67 22.72 23.63 17.75 2337 2797 2378 3223 38.84
R 7.37 1.51 731 5.58 5.13 12.13 8.28 9.92 6.12 10.66 14.06 19.72
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Table 4 The variance analysis table
BRI amE ¥y Fd PHE
ki CN=1:1 26270 2 13135 636 0.008%*
C/N=3:1 27.07 2 13.53 0.51 0.61
C/N=5:1 239.06 2 11953 7.55 0.004*
C/N=1:1 60.95 2 30.47 1.48 0.255
C/N=3:1 122.00 2 61.00 2.29 0.13
C/N=5:1 667.55 2 33378 21.08 0.000%*
FEAEA]  C/N=1:1 336.50 2 168.25  8.14  0.003**
2
2
2
2
2

ZTH

C/N=3:1 1330.18 665.09 2495 0.000**
C/N=5:1 1825.93 912.97 57.65 0.000**
C/N=1:1 560.62 280.31 13.57 0.000%*
C/N=3:1 380.51 19025 7.14  0.005*
C/N=5:1 218.36 109.18  6.89 0.006
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