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Abstract: As a new ecological engineering for wastewater treatment and water quality management thrived at 1970" s, with the ad-
vantages of low construction fee, low daily cost and easy to operation and management, constructed wetland (CW) is popularized all
around world. CW purified sewages by physics, chemistry and biologic function between the plant, microorganism and soil layer. It
is well known that the discharging of sewages including surplus nitrogen will cause eutrophication of water body. A key function of the
wetland would be provided additional nitrogen removal. Integrated vertical flow constructed wetland (IVCW) was a new sewage
treatment technology by CW which was proposed together by Institute of Hydrobiology of Chinese Academy of Sciences, German
Kalong University and Austria’s Vienna Agricultural University during ”the Ninth Five — Year Plan” in China. IVCW was composed
of down — flow vertical system and up — flow vertical system planted by Canna generalis and Acorus tartarinowii respectively. There
was a partition wall between two vertical systems whose bottom was fed through. The down — flow vertical system was 10c¢m higher
than up — flow vertical system, that water flows in the course did not need motive force. IVCW had a longer water restrain time and
stronger reply oxygen ability than common wetland sewages treatment system because of length flow and intermission inpouring water.

Changes of the nitrogen and physical — chemical characters of different layers in IVCW treating sewages were measured. The results
showed that nitrate nitrogen and nitrite nitrogen decreased by 56. 96% and 63. 43% along the direction of water in the constructed
wetland because they were deoxidized to N,O and N, by denitrification, and dissolved oxygen and pH also decreased since the oxygen
consumed by nitrification and life function and acid release from organic compound decomposed and nitrification. The total nitrogen
concentration of lake water and effluent water was 2. 120 mg + L™" and 1. 195 mg + L~' respectively. IVCW was a well sewage
treating system with the removal rate of total nitrogen 43. 63% and the index of total nitrogen in wetland down from beyond V to III,

according to the environmental quality level of surface water in China. The nitrogen removal mainly happened in down — flow system
in constructed wetland. The denitrification efficiency in up — flow system was not remarkable since the low dissolved oxygen (0. 71 ~

1.48 mg *+ L™") and lack of organic carbon (CODq,, varied from 20. 96 to 28. 10 mg * L.™") and the organic nitrogen release from
wetland system toward water. The amination of nitrogen was dominant while nitration was shorter for low dissolve oxygen and oxi-
dation — deoxidized status in IVCW. Increasing reply oxygen and organic carbon in up — flow system could advance the nitrification
and denitrification that were crucial function of nitrogen removal in wetland and could improve the nitrogen removal efficiency of
IVCW. Subsection inpouring water or pretreatment to transform ammonia nitrogen to nitrate nitrogen were recommendatory means to
increase denitrification efficiency in wetland.
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Figure 1 Schematic diagram of [VCW
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Table 1 Water quality of influx sewage (mg * L.~")
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Figure 2 Changes of the total nitrogen concentration in IVCW
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Figure 3 Concentration changes of different forms nitrogen in IVCW
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Table 2 Changes of physical — chemical parameters in wetland system

TH HEK 1 2 3 4 5 6 HiK
DO/mg + L~ 3.75 4.08 3.68 2.73 1.48 0.74 0.71 0. 60
pH 8.12 7.90 7.71 7.57 7.37 7.33 7.17 7.11
ORP/mV 64.5 53.7 41.6 32.2 21.7 19.0 10.6 6.4
Ec/ps * em™! 864 864 844 844 890 931 891 872
T(C) 14.1 14.2 14.7 15.8 17.5 17.3 16.7 17.1
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