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Abstract: In order to explore the plant which can minimize the carbon footprint of bioretention
cell (BRC) under tetracycline stress, a total of 8 bioretention cell filled with the same packing were
constructed to treat tetracycline wastewater for a period of 147 days. The mechanism of greenhouse gas
production during the operation of bioretention cell was preliminarily expounded, and the carbon footprint

model of bioretention cell was constructed. On this basis, the emissions of CH, and N,O in the process of
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wastewater treatment with different concentrations of tetracycline were estimated by means of IPCC
emission factor method. Taking the carbon emission under different tetracycline concentration stress
operation duration as the dependent variable and tetracycline concentration, COD removal rate and TN
removal rate as the independent variable, multiple regression analysis was conducted using Minitab. Then
the regression model was established. The reliability of the model was verified by supplementary
experiments. According to the analysis, when the tetracycline concentration was at a high level (1.2-1.8
mg/L), the BRC treatment efficiency of planting Acorus calamus was the best: the COD removal rate could
reach more than 89%, the TN removal rate could reach more than 60%, and the lowest carbon emission
(in CO, equivalent) was about 0.123 9 kg, followed by Phalaris arundinacea. When the tetracycline
concentration was at a low level (0-0.6 mg/L), the BRC treatment efficiency of planting Phalaris
arundinacea was the best: COD removal rate could reach above 89%, TN removal rate could reach above
66%, and the lowest carbon emission was about 0.105 4 kg, followed by Acorus calamus. Therefore, in
order to ensure the quality of BRC effluent and minimize carbon emissions, it is recommended to palnt

Acorus calamus under the stress of higher concentration of tetracycline, and Phalaris arundinacea under

%154

the stress of lower concentration of tetracycline.
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Fig.1 Schematic diagram of BRC equipment
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Tab.2 Carbon footprint emission variance analysis

HiE | HBEE| AdjSS | AdjMS | F{H | PfE
E)E| 9 | 0.005331 | 0.000592 | 362.38 | 0.000
A 1 | 0.000001 |[0.000001 | 0.71]0.432
B 1 | 0.000000 |0.000000| 0.02]|0.897
c 1 | 0.000018 [0.000018 | 11.13]0.016
A 1| 0.000050 |0.000050| 30.520.001
B 1 | 0.000001 |0.000001 | 0.45]0.527
c 1| 0.000000 |0.000000| 0.040.843
AB 1 | 0.000000 |0.000000| 0.23]0.648
AC 1 | 0.000005 |0.000005| 3.270.121
BC 1 | 0.000014 [0.000014 | 8.270.028
R 6 | 0.000010 |0.000 002
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Fig.7 Contour map of relationship between carbon

emission, tetracycline concentration, COD removal rate

and TN removal rate
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