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Abstract: In order to improve the purification efficiency of vertical flow constructed wetland on rural domestic sewage,
biofilm—coupled photocatalytic reinforced vertical flow constructed wetland (BP—VFCW) and biofilm—coupled bio—turntable
reinforced vertical flow constructed wetland (BRC—VFCW) were constructed, using a biofilm—coupled vertical flow construct-
ed wetland (B=VFCW) as a control, the removal effect of total phosphorus (TP), ammonia nitrogen NH,'=N and chemical oxy-
gen demand COD in sewage was explored, to evaluate the effects on matriceases (phosphatase (NEP), urease (UA), dehydro-
genase (DHA)), plant antioxidant enzyme system (superoxide dismutase (SOD), peroxidase (POD), catalase (CAT)),
and MDA content and microbial community. The results show that under the same hydraulic residence time, the removal effi-
ciency of TP, NH,'~N, COD, BRC-VFCW > BP-VFCW > B-VFCW, BP-=VFCW increased by 30.42, 12.86, 11.44 percent-
age point, BRC-VFCW by 58.36, 17.00 and 15.80 percentage point, respectively. The matrix enzyme content of different
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depths is: 0~30 cm > 30~60 cm > 60~90 cm, NEP, UA and DHA content are BRC—VFCW > BP-VFCW > B—-VFCW, indicat-
ing that the addition of biological turntable and photocatalysis can improve the matrix enzyme activity of vertical flow con-
structed wetland. The differences in the activity of CAT, SOD, POD and MDA content in B-VFCW, BP—~VFCW and BRC—-
VFCW are relatively small, indicating that there was no effect on the growth of wetland plants (Zizania latifoli) after the

addition of photocatalysis and biological rotary tables in the vertical flow constructed wetland. BP-VFCW and BRC-
VECW increased the relative abundance of Chloroflexi and Acidobacteria, but BP—VFCW reduced Proteobacteria, and visible

photocatalysis affects Proteobacteria growth in constructed wetlands. This study can provide a new idea for the improve-

ment of sewage treatment technology.
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Fig.1 The biofilm coupled vertical flow constructed wetland
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