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Experiment Research on Purifying Domestic Sewage by Duplex Subsurface Flow Constructed Wetlands

SHANG Ping', BAI Tao', YANG Jian', LI Yan', YANG Dian-lin’

(1.Tianjin Municipal Key Laboratory of Marine Resources and Chemistry, College of Marine Science and Engineering, Tianjin University of
Science & Technology, Tianjin 300457, China;2.Agro—Environmental Protection Institute,Ministry of Agrculture , Tianjin 300191, China )
Abstract: The purification effect on domestic sewage were researched in the new—type of duplex subsurface flow constructed wetlands, of
which pollutants were analyzed through the small scale test on the purification effect under different conditions of hydraulic loading, season,
aeration pattern. The results showed that water quality of the system was stabilized, which could reach the I class A criteria specified in the
Discharge Standard of Pollutants for Municipal Wastewater Treatment Plant (GB 18918—2002 ). The removal rate of COD, NH;~N could
reach up to 87.2%, 68.9% under the conditions of the hydraulic load being 184 mm +d~.And there were still more than 20% removal efficien—
cy of various pollutants on the conditions of low temperature in winter. Orthogonal test showed that the optimum operating conditions was 28.6
“C for the temperature, 0.184 m*+m™-d™ for hydraulic loading, and 2.4 d for hydraulic retention time. The experimental research showed that
pre—aeration was significantly better than the anaerobic treatment on purifying effect.
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Figure 1 Schematic diagram of compound

constructed wetlands
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Figure 2 The experiment apparatus of

compound constructed wetlands
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Table 1 Wastewater quality of inflow(mg-L™")
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Table 2 Ttems and methods of water quality analysis
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Figure 3 Effect of temperature and season on pollutants removal
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purification capacity of wetland
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Figure 5 Effect of aeration on purification effect of wetland
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Table 3 Test results analysis of duplex subsurface flow wetland on purifying effect

E=G15)
RN A KA A B C RIS TRAR
TR/ C KT /m* e 2 d! 7K 345 A ) /d H7K COD/mg- L™
1 ABC, 14.8(1) 0.246(1) 2.4(1) 39.4
2 AB,C, 14.8(1) 0.184(2) 3.2(2) 342
3 A,BC, 28.6(2) 0.246(1) 3.2(2) 36.5
4 A.B.C, 28.6(2) 0.184(2) 24(1) 22.8
K1 73.6 75.9 62.2
K2 59.3 57 70.7
K1 36.8 37.95 31.1
K2 29.7 28.5 354
R=IK1-K2I 7.1 9.5 43

1K1 K2, A E RS IR RS, R R 22="F- 13 5 e Kl — V3975 % e/ ME

K 7k COD/mg- 1.
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Figure 6 Diagram of the three factors A,B,C and K
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Table 4 The pollutant removal efficiency of constructed wetlands

in different countries and regions

T b2 AR SS LBR#/% COD. KBRZ/% HREIRE%
TR 84.0 70.0~90.0 —
FIHT IR 65.3 — 50.0
N L@ 84.3 88.0 41.6
DA T T T 83.5 71.7 73.8
HANT R — 64.7 54.3
BN DN RIS 90.5 912 715

(AR5 )
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