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Abstract

As the concentration of nitrogen in the sewage flowing into the sewage treatment plant increases due to urbanization
and industrialization, the degree of adverse effects such as eutrophication and toxicity to the aquatic ecosystem is also
increasing. In order to treat sewage containing high concentration of nitrogen, various studies on the biological
nitrogen removal process are being conducted. Existing biological nitrogen removal processes require significant costs
for supplying oxygen and supplementing external carbon sources. In this respect, as a high—level nitrogen removal
process with economic improvement is required, an anaerobic ammonium oxidation process (ANAMMOX), which is
more efficient and economical than the existing nitrification and denitrification processes, has been proposed. The
purpose of this study is to confirm the stability of the ANAMMOX process in the water treatment process and to
derive the ratio of ammonia nitrogen (NH,") to nitrite nitrogen (NO;") for the implementation of the mainstream
ANAMMOX process. A laboratory—scale Mainstream ANAMMOX reactor was operated by applying the ratio
calculated based on the substrate ratio suggested in the previous study. In the initial range, the removal efficiency of
NH4" was 58~86%, and the average removal efficiency was 70%. In the advanced range, the removal efficiency of
NH4" was 94~99%, and the average removal efficiency was 95%. As a result of the study, as the NH,"/NO; ratio
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increased, the stability of the mainstream ANAMMOX process was secured, and it was confirmed that the NH,"
removal efficiency and the total nitrogen (TN) removal efficiency increased. As a result, the results of this study are
expected to be used as basic data in the application of the ANAMMOX process in the mainstream.
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FEE W2 aE0E {A5] Qo] A4 AlA Tl o
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SHelst3let. 1.00014 1.309] Hl&-2 #-83F ANAMMOX HF
X 2 ANE v e R da AAREC] B dRYoM
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NH,' + 1.32NO;, + 0.066 HCO; + 0.13H " —
1.02N, + 0.26 NO; +0.066 CH, O, N, 15 + 2-03H,0  (2.1)

ShAl Aol AAE Hlge FRHOR AN v
3k Zjolg BIEh Table 1& 2 A ﬂ%LOﬂi AN

NHy'/NO; Hl&= UERdh ol HieR, Jedos
A wlEt *%E‘IHLOHH A Elgel gt
ANAMMOX #h-8-& 15131, Mainstream ANAMMOX

574 Agel 3l 7}” HHEg vgs wefshr] s,
ANAMMOX #hgx 23] glo] HAZCc=z 1.0000A
1.30¢] Hl&= -8t

Table 1. NH4"/NO; ratio reported in literatures

NH4* : NO,” Ratio
Van der Graaf et al., 1996 1.00 : 1.31
Strous et al., 1997 1.00 : 1.00
Urara Imajo et al., 2004 1.00 : 1.05
Guven et al., 2004 1.00 : 1.20
Tsushima et al., 2007 1.00 : 1.20
Bea and Jung, 2009 1.00 : 0.82
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Table 2. Influent concentration of ammonium and nitrite by range
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. ) Concentration(mg/L)
Range NH, /NOZ NH,"* NO,~
Ratio
Range Average Median Range Average Median
Initial Range(LR.) 1.00~1.14 35~40 39.7 40 40~45.8 438 44
Advanced Range(A.R.) 1.15~1.30 34~40 36.1 355 40.5~46.5 42.8 42.6

Waste water Anaerobic reactor

ANAMMOX reactor

Aerobic reactor

Secondary clarifier

Fig. 1. Schematic diagram of laboratory scale Mainstream ANAMMOX reactor.
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Fig. 2. Operation result of laboratory scale ANAMMOX reactor.
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Table 3. Influent concentration of ammonium and nitrite by advanced range

Concentration(mg/L)

NH,/NO,

Range Ratio

NH,"

NO;”

Range

Median

Range

Median

AR.1 1.15~1.16

35~40

40

40.5~46.3

46

Advanced Range AR2 1.16~1.20

34.8~40

36

40.8~46.5

42

(AR) AR3 1.20~1.25

34.2~35.2

35

41.6~43.5

42.4

ARA4 1.25~1.30

34~35

34.5

42.6~44.5

43.4

100%

99%
98%
97%
96%
95%
94%
93%
92%
91%
90%
89%
88%
87%
86%
85%

O

Reduction efficiency(%)

e

AR1 AR2

100%

(@) Ammonium reduction efficiency

AR3 AR4

99%

98%

97%

96%

95%

94%

93%

Reduction efficiency(%)

92%

91%

90%

A.R1 A.R2

A.R3 AR4

(b) Total nitrogen(TN) reduction efficiency

Fig. 3. Reduction efficiency by range

A2(TN) AARES Bl e loh AR 7]
A<, NH," AlAGES 89~99%9 oM, HH 93%2] A7
589 HAY Inital F7ET FAE AARLS HAO
U, AlREAo g FESE Advanced 7 5 7FF W2 AlASA
€& UYEtith AR2 79 A9, NH, AAZES

89~98%= UEetgow, B 94%° AASES HIoh
AR3 7] A%, Fig. 3(@ollA &1E 4= 50| NH,"
AAEES AR.2 FH} H|6H] Uepston, Hd 93%9
AAEES BAth AR F7HETHE AR 2, 3 A &
Aol Hg/dol FHEUSE Fig. 32 5o & & Ak
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AR4 79| 7, NHS AARES 92~97%= 71 4
2R AARES BYeh T3 Bt 95%°] =2 AARE0]
RAH. T4 AATE vlw 23}, Fat AAGEe] A
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AARES BT
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