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Experimental studies on aerated vertical-flow wetland for low concentration domestic
wastewater treatment
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Abstract: A concept Aerated Vertical-Flow Wetland is introduced in the text, experimental researches through a pillared unit were
carried out on the performances of treating domestic wastewater in the rural area of Lake Dianchi valley, Yunnan province. The
oxygen transfer efficiency of the experiment device reached 14.04%. And the experiment data showed that, with hydraulic loading as
15.29 m3/(m2~d) and airflow-waterflow ratio 1:2, average BODs and NH4-N removal respectively reaches 74.4% and 63.5%. The
BODs and NH4-N values within outflow get to 4.96mg/L and 2.72mg/L. It resulted that, the Aerated Vertical-Flow Wetland Technics
was effective and economical for suburb domestic wastewater treatment with high hydraulic loading.
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Tab.1 Characteristic of the source water

PHE RKEE RAME R AR

pH 7.87 8.21 7.56 0.17 0.02
COD(,(mg/L) 36.14 75.00 4.66 16.61 0.46
BODs(mg/L) 19.75 35.30 5.50 7.79 0.39
NH,4-N(mg/L) 7.44 16.64 0.66 4.28 0.58
NO,-N(mg/L) 0.73 2.96 0.00 0.86 1.17
NO;-N(mg/L) 0.62 2.76 0.00 0.76 1.23
TN(mg/L) 9.52 21.81 421 3.94 0.41
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Tab.2 Oxygen transfer efficiency in blank and limestone substrate

moH 2 oK R WFE R A LKA
25 4 (ml/min) 100 200 400 100 200 400
T(C) 25.4 21.2 25.4 22.8 13.8 14.8
c(mg/L) 6.80 7.36 6.80 7.15 8.59 8.40
K1.(1/h) 0.2575 0.4739 0.7684 1.3789 2.6784 4.6893
HXFRE(R) 0.9891 0.9962 0.9992 0.972 0.9659 0.9725
Kano(h) 0.2265 0.4606 0.6760 1.2903 3.1027 5.3048
AR FRCE E(%) 2.05 2.08 1.53 11.68 14.04 12.01
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Tab.3 Power consumption of areation
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EJi(kPa) B EmYmin)  BIEREW) B EMmY)  BEREEWh)
BHS50 % # AWML 20 1.33 1.1 0.5 0.0505
BHI25A % R AAL 20 10.8 7.5 0.5 0.0424
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Fig.3 Comparisons between inflow and outflow on 3 forms of nitrogen
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Tab.4 Coefficient of NH4-N remove rate
FHMH S YNIEN /ME % TrFRECr

#E K (mg/L) 7.44 16.64 0.66 4.28 0.58
K (mg/L) 2.72 12.59 0.00 3.14 1.16
Fe R R K(m/d) 17.01 46.88 ~13.54 15.10 0.89
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