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Abstract: The sludge fermentation liquid was used as additional carbon source of constructed
wetland to enhance denitrification of sewage treatment plant effluent. The effects of sludge fermentation
liquid dosage and flooding height on the pollutants removal in the constructed wetland were studied. The
nitrogen transformation rate, the activities of various functional enzymes and the microbial community
structure in the constructed wetland were measured. The results showed that the removal rate of TN in
constructed wetland was only 34%-36% without adding sludge fermentation liquid. After adding sludge
fermentation liquid, the removal rate of TN could reach 64%—-78%. The removal rates of TP and COD in
the experimental group with sludge fermentation liquid increased significantly compared with the wetland
without sludge fermentation liquid (blank group). There was no significant difference in NO, =N

concentration between the blank group and the experimental group. The accumulation of NO, =N in the
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sludge fermentation liquid group decreased significantly. The denitrification rate, nitrification rate,

ammonia monooxygenase, nitrate reductase and nitrite reductase activities significantly increased by
adding sludge fermentation liquid of 0.25%,0.5% and 0.75% (p<0.05). After adding 0.25%,0.5% and
0.75% sludge fermentation liquid, the relative abundance of Thauera with denitrifying function increased

by 2.6%, 3.8% and 7.9% respectively. NO; =N and DO in constructed wetland significantly affected the

microbial community.
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Fig.1 Schematic diagram of constructed wetlands
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Tab.1 Influent quality of constructed wetlands

mg- L
A-1.B-1,|A-2.B-2, | A-3.B-3, | A-4.B-4,
mooH
C=1l C-2 C=3 C-4

COD 34.1+0.9 | 54.2+0.6 | 76.9+0.2 | 96.9+1.3
TN 10.5+£0.1 | 11.0+0.1 | 12.3#0.1 | 13.420.1
NH,-N 1.1+0.1 2.2+0.1 3.8+0.1 5.4+0.1
NO,-N 9.7+0.1 9.4+0.1 9.3+0.1 9.5+0.1
NO,-N 0.6+0.1 0.5+0.1 0.6+0.1 0.620.1
TP 0.9+0.1 1.3+0.1 1.8+0.1 2.3+0.1
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Fig.2 COD concentration in influent and effluent of

constructed wetlands
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Fig.3 Total nitrogen concentration in influent and

effluent of constructed wetlands
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Fig.4 Ammonia nitrogen concentration in influent and
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Fig.5 Total phosphorus concentration in influent and
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effluent of constructed wetlands
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genus level
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