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Analysis on the influence of supernatant reflux in secondary
sedimentation tank on anaerobic nitrogen removal performance
in AAO process
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Abstract

Achieving efficient and cost-effective wastewater treatment is a critical challenge in the environmental protection sector. The method
of recirculating supernatant from the secondary clarifier in the AAO (anaerobic-aerobic) process has been applied. To analyze its
impact on the anaerobic denitrification performance in the AAO process, a research approach combining experiments and model
simulations was employed. Based on the actual operational process, the study investigated the effects of different reflux ratios on the
anaerobic denitrification efficiency of the supernatant from the secondary clarifier. The findings indicate that an appropriate reflux
ratio can significantly enhance the anaerobic denitrification effect, with the optimal results occurring when the reflux ratio is between
30% and 50%, achieving an average denitrification efficiency of over 90%. Based on these experimental results, a mathematical
model was further developed to simulate and validate the findings, which showed good agreement with the experimental data.
Additionally, the method of recirculating supernatant from the secondary clarifier can reduce the cost of denitrification additives and
increase the volume of wastewater treated in a short period, thereby enhancing the operational efficiency of the AAO process.
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