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Removal of Nitrogen in Municipal Secondary Effluent by a Vertical Flow

Constructed Wetland Associated with Iron-carbon Internal Electrolysis
ZHENG Xiao-ying' , ZHU Xing', ZHOU Xiang', XU Ya-dong®, WANG Ju*, WEI Cheng’, GAO Ya-jie' , ZHOU
Gan'

(1. Key laboratory of Integrated Regulation and Resources Development on Shallow Lakes, Ministry of Education, College of
Environment, Hohai University, Nanjing 210098 China; 2. Water Resources Service Center of Jiangsu Province, Nanjing 210029,
China)

Abstract: Aiming at the problem of high concentration of total nitrogen (TN) and low available carbon source for microorganisms in
municipal secondary effluent, the vertical flow constructed wetland associated with iron-carbon internal electrolysis (ICIE-VFCW) was
applied to investigate the removal efficiencies of pollutants in municipal secondary effluent. Moreover, the mechanism for enhanced
nitrogen removal was primarily discussed by the applications of UV visible spectrum ( UV-VIS) and gel filtration chromatography
(GFC). The results showed that the ICIE-VFCW could improve the COD removal efficiencies and the effluent COD of less than 30
mg+L ™" could be stably obtained. The average COD removal efficiencies of the whole year, warm months, and cold months could be
increased by 10. 16% , 9.81% , 11.22% , respectively, compared to the control group. The effluent TN of the ICIE-VFCW could be
maintained below 10 mg+L.™" | and the average TN removal efficiencies of the whole year, warm months and cold months could be
increased by 13.72% ,12.90% ,16. 17% , respectively. Besides, compared to the influent, the humification, aromaticity and average
relative molecular weight (M) in the effluent obviously decreased, and the M, decreased more significantly in the ICIE-VFCW. The
ICIE-VFCW could promote the conversion of refractory organics in municipal secondary effluent to the small and readily biodegradable
molecules, which could enhance the utilization of organic compounds by microorganisms, thus improving the removal efficiency of
nitrogen.

Key words : municipal secondary effluent; vertical flow constructed wetland; iron-carbon internal electrolysis; deep denitrification;

distribution of molecular weight
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Table 1  Structure of vertical flow constructed wetland
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Kife 4 ~8 mm,EZO cm
kift 8 ~16 mm,JE 5 cm

kife2 ~4 mm,ES cm
Fife 4 ~8 mm, J& 20 cm, BLAMRA IR 2 T 1% AEH
Kift 4 ~8 mm,EZO cm
kife 8 ~16 mm,JE 5 cm

1) BRAHORL N 10 ~ 30 mm ALK, iy 2R ¢ AP, BRAR B LU meg,: m =511
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SIS A PTG K R K DA R K R 7K 5T
FROE R SEE 2 A BOKBEIE K RK , BAR A
Nk 2 o, LR IIIE] (2015 4F 7 H ~2016 4F 6
J) #E K 3 295 g Wy o B9k . COD 53,16
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Table 2 Water quality of the simulated tail water of

wastewater treatment plants

Wy /mg-L~! 45r /mg-L~!
CeH,, 04 22 KH, PO, 1

JE R A 10 MgSO, -7H,0 33
TR N 4 CaCl, 3

A IME HE 2 MnSO0, 3
NH, Cl 15 FeSO, -7H, 0

NaNO, 97 MnSO, -4H,0 0.4
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Fig. 1 Vertical flow constructed wetland system

and sampling locations
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FEFE (VLA 12 HR®waE2 H, FHRRE
14.7°C) 7K COD #id 30 mg-L~". X} &4 5256
2 COD A3 KBR300 47. 48% | 57. 64% ,
B2 (VLR MBIX 3 ~ 11 HP3S0R 26.3°C) B %
BR300 50. 10% | 59.91% , FEZ= -1 F B R oy
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Fig. 2 Concentrations of COD in influent and effluent of vertical

flow constructed wetland and average removal efficiencies
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Table 3 DOC and spectral characteristics of influent, effluent and sampling points along the path of vertical flow constructed wetland
T 2 TKHE DOC mg-L~! Qx50 @300 @365 Q400 300/ Aygp 50/ @365
K 12.62 0. 136 0. 069 0.028 0.014 4.93 4.86
1 11.17 0. 131 0. 066 0. 026 0.012 5.50 5.04
2 10. 03 0. 127 0. 062 0.024 0.011 5.64 5.29
L 3 8.55 0. 107 0.061 0.020 0.010 6.10 5.35
4 8.03 0.097 0.061 0.018 0. 009 6.78 5.39
5 7.67 0. 095 0. 059 0.017 0. 009 6.56 5.59
Hk 7.31 0.091 0.053 0.016 0. 008 6.63 5.69
1 11.32 0. 131 0. 067 0.027 0.013 5.15 4.85
2 9.75 0.121 0. 063 0.022 0.011 5.73 5.50
St 3 10. 84 0.132 0. 066 0.023 0.010 6. 60 5.74
4 7.42 0.091 0. 055 0.015 0. 009 6.11 6.07
5 5.14 0.073 0. 047 0.011 0. 007 6.71 6.64
K 4.06 0. 064 0. 042 0. 009 0. 006 7.00 7.11
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Fig. 3 Concentrations of NH," -N and TN in influent and effluent of vertical flow constructed wetland and average removal efficiencies
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Fig. 4 Distribution of nitrogen forms along the path of vertical flow constructed wetland
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