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Fig. 3 Changes of pollutants with time and difference analysis
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Fig. 4 First-order kinetics of pollutant removal in a baffle wetland
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Table 2  First-order kinetic equation for pollutant removal from baffle wetlands
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Kinetic analysis of nitrogen and phosphorus removal by different fillers in a
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Abstract In order to solve the pollution problem of decentralized domestic sewage in the rural area of western
China, in combination with the characteristics of annual mean temperature in Northwest China, this study
compared the nitrogen and phosphorus removal effects of concrete slag, gravel and biochar based on the
principle of subsurface flow wetland(SFW), and the pollutants degradation effect of SFW was also analyzed.
The results showed that with the increase of hydraulic retention time (HRT), the pollutant concentration
decreased significantly, and the optimum HRT of the wetland was 2.5 d. The differences in the removal of
chemical oxygen demand (COD), ammonia nitrogen (NH;-N), and phosphorus (PO -P) among three kinds of
fillers were very significant (P<0.01), of which the PO -P removal from sewage by concrete slag was the
highest with the removal rate of 97.11%. Biochar had the strongest comprehensive treatment ability, its removal
rates for COD, NH;-N and suspended matter (SS) were 90.51%, 72.38% and 94.57%, respectively, as the
optimal wetland filler, it also showed the fast degradation rate of pollutants, and the corresponding biochemical
degradation process of organic contaminant and phosphate accorded with the first-order reaction kinetics model
with R” above 0.9. Therefore, biochar has good application value when it is taken as the wetland filler, and is of
great significance to solve rural water pollution questions in Northwest China.

Keywords baffled wetland; packing; hydraulic retention time; kinetic model
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