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The in-situ translocation and transformation of the nitrogen of rural septic tank effluent in the soil at two
typical temperatures
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Abstract: With the purpose to estimate the in—situ translocation and transformation of nitrogen of rural septic tank effluent in the soil at two
typical temperatures (25 °C and 5 °C), an indoor simulation system was constructed with effluent sample collected from a rural septic tank
and in—situ surface soil at the sewage drain, and the transformation of nitrogen of sewage through soil filtration process was discussed. The
results showed that, the nitrogen of rural septic tank effluent was mainly dissolved inorganic nitrogen (DIN), and NH:=N accounted for

more than 70% of DIN, an insignificant difference (>0.05, n=12) in DIN concentrations and a significant difference (P<0.01, n=12) in
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NH:i-N, NOz-N and NO3=N concentrations in effluent between the two temperatures were found. The concentration of NH;=N in effluent at

25 °C was lower than 5 °C, but NO3;=N and NO;—N were higher due to the stronger nitrification. DIN reduction was found in soil at both two
temperatures, and more than 60% of which was NH;=N. After soil infiltration, the reduction rate of NH;=N was 23.11%~47.37% at 25°C,

and 25.37%~43.47% at 5 °C. The NH;=N was mainly eliminated by ammonia volatilization, denitrification, anammox and so on at 25°C,

while by the adsorption effect of soil on NHi;=N at 5 °C principally. Besides, soil could also accumulate NO3;=N at 25 C.
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Table 1 Basic physicochemical properties of septic tank effluent

RATN  WEHEILIA ESA A A A AR, R EIRA ERE

mg-L DIN/mg-1"  NHi-N/mg-L"' NO>-N/mg-L" NO=N/mg-L" p ORP/mV 7/°C DO/mg-L"  CODu/mg- L™

127.36+2.75 121.61+6.59 111.58+6.96 1.22+0.76 8.82+3.13 8.28+0.06 —65.53+2.93 23.92+0.28 3.8+0.4 445.67+20.13
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Table 2 Simulation value of temperature , pollution load and design basis
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Figure 1 The diagram of experiment device
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Figure 2 The concentration of DIN in the septic tank effluent
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Figure 3 The concentration of DIN in the soil infiltration water under two temperature
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Figure 4 Release kinetics and adsorption isotherm curves of soil NHi-N
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