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A Study on Nitrogen Removal from Sewage using Anaerobic Acid
Fermentation Supernatant of Sewage Sludge
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Department of Environmental System Engineering, Chonnam National University
“Institute of Coastal Environmental Research, Chonnam National University

Abstract

In this study, nitrogen removal efficiencies from sewage by the injection of supernatant obtain
from anaerobic acid fermentation of sewage sludge to the A2/0O process were investigated. To
achieve the effective denitrification from A2/O process, the injection rate of anaerobic acid
fermentation supernatant was found to be 0.3% of the amount of the inflow rate, and nitrogen
removal efficiency of 0.3% injection rate was increased by 60%. The nitrogen, COD, and SS
concentrations in discharge sewage were to meet water quality standard and effluent water quality
with high reliability can be obtained. During the injection of anaerobic acid fermentation supernatant,
range of DO concentration and pH in aerobic reactor was maintained from 3.3 to 4.5 mg/L and from
7.0 to 7.8, respectively, and alkalinity in effluent were increased to three times. Injection of anaerobic
acid fermentation supernatant to A2/O process was negligible adverse effects on.
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Fig. 1. Schematic diagram of A2/O process.
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Table 1. Operation condition of A2/O process

Parameters Conditions Reactor volume
Flowrate 100 L/day
Hydraulic retention time
Anaerobic reactor 15h 6.25 L
Anoxic reactor 2.0 h 833 L
Aerobic reactior 6.0 h 25.00 L
Return sludge 60 L/day
Internal recycle 200 L/day
Solid retention time 17~22 day
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Fig. 2. COD concentration in the reactors of
A2/O process.
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Fig. 3. TKN concentration in the reactors of
A2/0O process.
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Fig. 4. NH,-N concentration in the reactors of
A2/O process.
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Fig. 5. NO,-N concentration in the reactors of
A2/O process.
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Fig. 6. NOs-N concentration in the reactors of
A2/0 process.
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Fig. 7. T-N concentration in the reactors of
A2/O process.
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A2/0O process.
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