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Performance of Constructed Wetland for Municipal Wastewater Tertiary

Treatment: Winter and Summer Comparison

XTANG Xue-min,» YANG Hong-tao, ZHOU Ji-ti>; YANG Feng-lin, WANG Zhong-hua

(Key Laboratory of Industrial Ecology and Environmental Engineering; MOE, School of Environmental and Biological Science and Technology,
Dalian University of Technology, Dalian 116024, China)

Abstract: An improved three-stage vertical flow constructed wetland (CW) was used for tertiary treatment of effluent from two typical Dalian
municipal wastewater treatment plants. The experiments were carried out under ambient condition in Dalian for the whole year. Performances of
the CW for COD> TN, NH; -N and TP removal in summer (Jun.-Aug.), winter (Nov.-Jan. the second year) and spring (Feb.-Apr.) were
compared. In summer, the removal rates of COD» TN, NH, -N and TP reached 88.5%, 76%, 100% and 98%: respectively. While in
winter they reached 88%, 85.3%, 86.4% and 97% > respectively. In spring, the removal rates reached 87.7%, 76.7% > 70.3% and
95.5% , respectively. The effluent water quality for summer, winter and spring were: COD 2.8, 3.8 and 3.9 mg*L™", respectively; TP
0.02, 0.05, and 0.07 mg*L™", respectively: TN 6.8, 2.9, and 9.2 mg*L™", respectively: NH, -N 0.01, 0.3, and 8.1 mg*L™',
respectively. Results showed good performance of CW for Dalian municipal wastewater tertiary treatment, especially for COD and TP removal.
The effluent COD and TP meet the needs of Environmental Quality Standard for Surface Water ( GB 3838-2002) [l ; whereas the effluent TN
and NH; -N meet the needs of Discharge Standard of Pollutants for Municipal Wastewater Treatment Plant(GB 18918-2002)class I A and B,
separately. The pollutant removal loads in summer, winter and spring were as flow: COD 4.9, 5.1, and 5.0 g*(m’*d) ™' ;TN 3.4, 3.0, and
5.5g*(m**d)""sNH; -N 0.2, 0.6, and 3.7 g*(m’*d)"'s TP 0.15, 0.30, and 0.28 g*(m**d) ™" . It is indicated that no significant
influence of seasons on pollutant removal is found by comparing the removal rates as well as pollutant removal loads in different seasons»
however, the removal of NH, -N and TN in CW is mainly influenced by influent pollutant loads.

Key words: constructed wetland; seasons; municipal wastewater; tertiary treatment
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Fig.1 Flow of the constructed wetland
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Table 1  Influent quality of the constructed wetland/mg* L~

HEAKIK HARIKIE 1 HE7K K 2
R bR WG PRI WS SR
COD 20 ~ 50 32.6+10.1 20 ~ 45 31+8.1
TN 10 ~ 30 21+5.8 30 ~ 50 39+4.8
TP 1.2~2.5 1.7£0.22 1.2~2.0 1.6+0.12
NH{ -N 0.5~7 3.6+2.0 20~ 35 31£5.5
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15 KA BE )5 Y HE PR ME ) (GB 18918-2002) 2
A RIKFARHER) 60 mg/L..
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Fig.2 Removal rates and effluent concentration of COD
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Fig.3 Removal rates and effluent concentration of TP
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Fig.4 Removal rates and effluent concentration of TN
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Fig.5 Removal rates and effluent concentration of NH, -N
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