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Rural low—pollution wastewater purification in Oenanthe Javanica wetland with biochar addition

DUAN Jing—jing', XUE Li-hong', YIN Ai-jing', FENG Yan—fang", YANG Lin-zhang'*

(1.Institute of Agricultural Resources and Environment, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China; 2.Jiangsu Synthet—
ic Innovation Center for Coastal Bio—agriculture, Yancheng 224002, China )

Abstract: The pot cultivation experiment was conducted to study the purification performance for low—pollution wastewater and the impact
on the plant growth in O. javanica wetland system coupling biochar addition. The treatment groups were designed as 1% or 5% addition
amount of biochar calcined at 500 C or 700 °C (500 “C-1%, 500 C-5%, 700 C-1% and 700 “C-5%, respectively ), while control groups
were set without biochar addition. Each treatment had three replicates. The results showed that the average total nitrogen (TN) concentration
of the surface water in treatments of 500 “C~1% and 700 C—1% were 4.05~4.18 mg+ L', lower than that of the control; however, the amount
of ammonia volatilization loss was 96.07 kg+hm™ in 500 “C-1% treatment, which was significantly higher than other treatments. The amount
of ammonia volatilization was relatively low in 700 “C-1% treatment(43.02 kg+hm™), and the plant aboveground biomass and nutrient ac—
cumulation were higher than other treatments. Biochar with calcination temperature 700 “C and 1% addition amount can also immobilize the
soil nutrient to a certain extent. The wetland plant system with appropriate biochar addition seems to be a good measure in the purification of
wastewater while reducing negative impacts on the environment and utilizing the nitrogen, phosphorus, and other nutrient efficiently.
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Figure 1 Schematic diagram of O. javanica pot culture
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Table 1 The detailed characteristics of biochar used in the experiment

H W IR A BEIRE Calcination B g5y vp s BHES F38 i 254 Cation TN/ TP/ TK/ TR BET/
temperature of biochar/°C Substrate material exchange capacity/cmol -kg™ g-kg™ g kg g-kg”  Ash content/g-kg” m?-g”
500 INEEFERF 9.51 27.50 13.30 4.40 20.90 174 51.5

700 INERERT 8.91 17.10 14.15 4.61 21.06 186 378.0
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Table 2 Treatment groups in the experiment
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Figure 2 Changes of air temperature during the growth of O. javanica
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Table 3 Basic properties of the surface water of the system

5 H Ttems 500 C-1% 500 C-5% 700 C-1% 700 C-5% TWWO TWW
pH 8.080.29 8.110.27 815030 8.070.29 8.3420.40 830033
EC/uS - cm” 609.74210.5 643.8+159.0 546.1125.1 678.74205.6 620.4+31.4 53474572
COD/mg-L" 60.9+24.3 84.0442.2 84.5:43.8 7344242 116.0+41.4 79.0421.3
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Figure 3 Changes of total nitrogen, ammonia nitrogen, nitrate ,and total phosphorus concentration in surface water during

the growth of 0. javanica
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W NO;-N ¥k BERUAIG, #5 A 12 1] A B it DX ([
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Table 4 Comparison of chemical properties after plant harvest

F543¢rH Nutrient content 500 C-1% 500 C-5% 700 C-1% 700 C-5% TWWO TWW
fi# AL Available nitrogen/mg-kg™ 164.78+3.08b 156.31£5.39bc 164.27+3.88b 145.27+2.48¢ 200.71+4.24a  167.09+12.95b
A% Available phosphorus/mg kg™ 12.40£0.37cd 13.05+0.26¢ 8.52+1.28e 14.45+0.28h 17.33+0.88a 11.36+0.09d
LB Available potassium/mg-kg™ 71.33£1.53¢ 390.67+3.79a 54.33+0.58cd  374.00+£38.12a  253.00+7.07b 37.00£2.00d
B Total nitrogen/g-kg™ 1.64£0.14b 1.48+0.09b 1.55+0.11b 1.56+0.03b 1.88+0.13a 1.460.08b
ST Total phosphorus/mg- kg™ 383.60+4.00ab  384.37+9.63ab  367.42+13.87b  398.25x15.04a  399.02+2.67a  364.33%19.25b
24l Total potassium/g-kg™ 4.42+0.09¢ 4.82+0.02ab 4.29+0.32¢ 4.8620.13ab 5.01+0.05a 4.70+0.11b
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Figure 8 Percolation losses of the nitrogen and phosphorus in the underground percolation among different treatment groups
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