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Abstract; The winter start-up and spring operation of a hybrid constructed wetland ( HCW )
consisted of a vertical flow constructed wetland ( VFCW ) and a horizontal flow constructed wetland
(HFCW) fed domestic sewage from a northern town was investigated. Meanwhile, the effects of
enhanced aeration on pollutant removal and plants growth of the HCW during winter start-up and spring
operation were explored by changing the aeration conditions at low temperature. During the cold start-up
stage in winter and the operation stage in spring, aeration obviously increased the dissolved oxygen in the
HCW system, so as to improve the removal performance of COD, SS, TN, NH,” = N and TP in the

domestic sewage. In addition, tillering did not stop and plant height continued to increase in the HCW
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system even at low air temperature of (0.3 +2.4) °C and water temperature of (7.25 +2.7) C.

Therefore, the start-up of HCW system was not affected by low temperature in winter as showed by the

changes of tillering and plant height. During the operation of the HCW system in spring, the SS and COD

in the effluent reached the first level A criteria specified in Discharge Standard of Pollutants for Municipal
Wastewater Treatment Plant (GB 18918 —2002) , and the NH,” = N and TN in the effluent were (6.81 +
1.01) mg/L and (15.48 £1.34) mg/L, respectively.
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Tab.2  Variation of DO concentration along HCW system

mg * L'

5 H | ok VFCW HFCW
B FE | miEk | hE | AR
BrEsl | 0.30 | 2.12 | 1.68 | 1.35 | 1.03 | 0.78
MBS | 0.15 | 0.32 | 0.35 | 0.52 | 0.42 | 0.30
MBIl | 0.19 | 1.76 | 1.86 | 1.23 | 1.00 | 0.90
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Fig.2  Diachronic variation of SS and COD concentrations in
influent and effluent of HCW during winter start-up and
spring operation
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Fig.3  Variation of nitrogen concentrations in influent and
effluent of HCW during winter start-up and spring operation
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Fig.4  Variation of phosphorus concentrations in influent and

40

effluent of HCW during winter start-up and spring operation
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Tab.3  Growth changes of plants in winter start-up and

spring operation of HCW
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