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Abstract

It has been known that sewage containing high-concentration nitrogen affects the efficiency of municipal wastewater
treatment plants harmfully. Therefore, research has been actively conducted to treat sewage containing high-concentration
nitrogen. The current study has analyzed organic compounds, conducted foaming tests, and operated a laboratory-level
nitritation reactor with the subjects of anaerobic digester supernatant and livestock wastewater which are the typical kinds of
sewage containing high-concentration nitrogen. According to the results of analyzing organic compounds, soluble inert
components form the largest part of anaerobic digester supernatant while particle biodegradable components occupy the most
part of livestock wastewater. About the retention time proper for the reaction of nitritation, anaerobic digester supernatant
shows 2 days while livestock wastewater indicates 6 days. It seems that the difference in the proper retention time is
resulted from the difference of properties in organic compounds and ammonium nitrogen concentration. In addition, livestock
wastewater’s reactor foam is generated comparatively more than anaerobic digester supernatant’s, but it tends to be
eliminated faster. It is expected that the findings of this study can be utilized as foundational data afterwards in applying
the reaction of nitritation to municipal wastewater treatment plants.
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Table 1. Characteristics of anaerobic digester supernatant and livestock wastewater
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Anaerobic digester supernatant Livestock wastewater
Parameter
Range Median Range Median
Alkalinity
4,600 ~ 4,800 4,700 8,700 ~ 9,100 8,900
(mg/L as CaCOs)
COD (mg/L) 17,800 ~ 19,400 18,200 13,500 ~ 15,700 14,900
BOD (mg/L) 4,320 ~ 5,420 4,840 9,800 ~ 12,400 10,400
TN (mgL) 1,048 ~ 1,460 1,220 3,00 ~ 3,342 3,050
NH;-N (mg/L) 940 ~ 970 950 2,450 ~ 2,590 2,520
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Fig. 1. Schematic diagram of foaming test
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Fig. 2. COD fraction in anaerobic digester supernatant and piggery wastewater
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Table 2. Summary of operation result

Ammonium nitrogen removal . . . o
SRT ffici o Nitrite conversion efficiency (%)
Parameter Period efficiency (%)
(day)
Range Median Range Median
R1 8 95.1 ~ 95.7 95.4 0.3 ~ 0.7 0.4
Anaerobic digester R2 4 88.9 ~ 96.4 93.5 119 ~ 189 15.1
supernatant R3 2 83.1 ~ 95.1 89.1 84.3 ~ 92.9 89.8
R4 1 24.6 ~334 28.8 26.6 ~38.9 33.0
R1 8 884 ~ 91.5 90.8 6.5 ~98 8.0
Livestock R2 6 80.0 ~ 83.8 82.1 63.7 ~ 79.2 71.7
wastewater R3 4 521 ~ 576 5522 53.1 ~ 64.9 57.8
R4 2 53 ~ 149 12.5 54 ~ 14.6 7.8
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Fig. 5. Analysis of foaming volume and foaming power using anaerobic digester supernatant and livestock wastewater
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3.5 Foam stability
Fig. 6 (% (b= 2+ 72+ §7)
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