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Organic Matter Degradation and Nitrification Characteristics in Aerobic Digestion
of Sewage Sludge
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ABSTRACT : Continuous operation of aerobic sludge digestion reactor was attempted for 279 days. Anaerobic digester sludge, the
target material of the experiment, was pretreated by sodium hydroxide at 40 °C for 120 minutes, and the pretreated sludge was fed to
5 L CSTR (continuous stirred tank reactor). Reactor performance was affected by properties of input sludge and HRT (hydraulic
retention time). 6 days of HRT showed best and stable performance, and under this condition, removal rates of NH3-N, SCOD,
TKN, TCOD, SS, and VSS were 97.4%, 81.7%, 68.7%, 61.4%, 50.6%, and 47.0%, respectively. 73.9% of SS in anaerobic digester
sludge was reduced by pretreatment and aerobic digestion. Effluent sludge had low soluble COD of 350 mg/L. This implied the
sludge was stabilized and suitable for use as liquid fertilizer. Nitrification took place when HRT was higher than 4 days. NO3-N
concentration was as high as 658 mg/L while NH3-N was as low as 20 mg/L.
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Fig. 1. Schematic diagram of aerobic digester.
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Fig. 2. Behaviors of SS and VSS with operation time of continuous aerobic digester.
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Table 1. Characteristics of sludge used in the experiment

Feed (anaerobic digester sludge) Seed (activated sludge)
Range Average Range Average
pH 7.7~8.4 8.1 7.3~7.5 7.4
ORP (mV) 40~51 45 120~145 132
SS (mg/L) 19,100~29,800 23,920 8,600~9,700 9,067
VSS (mg/L) 14,400~21,500 18,367 7,200~8,300 7,500
VSS/SS (%) 70.5~85.9 77.3 79.1~85.6 82.7
TCOD (mg/L) 33,983~36,722 35,296 3,379~4,700 3,912
SCOD (mg/L) 512~1,669 1,075 69~100 90
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Fig. 3. Behaviors of TCOD and SCOD with operation time of continuous aerobic digester.
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Table 2. Variation of VSS to SS ratio during the reaction

SS (mg/L) VSS (mg/L) VSS/SS
Anaerobic digester sludge @ 23,920 18,367 0.773
Influent (alkali-treated digester sludge) @ 12,636 8,792* 0.696*
Initial (activated sludge) 9,067 7,500 0.827
Effluent @ 6,244 4,694* 0.752*
Removed by alkali treatment (D ~2) 11,284 9,575 0.849
Removed by aerobic digestion (2 ~Q) 6,392 4,098 0.641

*Average at 6days of HRT
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Fig. 4. Behaviors of nitrogen compounds with operation time of continuous aerobic digester.
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