KR TEA @St - 56 5C - Original Paper - 700 ~704. 2008.

o] gh8] e wx - ZJo]Fx -

sy d T A7 ATE - Al

e
[3S]
(98]
e
Wi
=

(2008 349 3 <, 20084 6

Determination of the Optimum NH3;—N/NO>;—N Ratio by Anaerobic Batch Test in
Anaerobic Ammonium Oxidation Process

Hwan-Hee Lee*** - ljung Kim* - Jin-Young Jung"* - Jee-Hyung Kim**

*Center for Environmental Technology Research, KIST
**Department of Civil, Environmental and Architectural Engineering, Korea University

ABSTRACT : Nitrite and free ammonia have been known as substrate inhibitors in anaerobic ammonium oxidation. To reduce inhibitory
effect of these substrates, the NH3-N/NO,-N ratio in the influent could be properly controlled in anaerobic ammonium oxidation pro-
cess. Five kinds of NH3-N/NO»-N ratio were assayed in batch to find optimum NH3-N/NO»-N ratio, curtailing substrate inhibition. As
the results of batch test, the highest T-N removal efficiency of 88% was obtained at 1.00: 1.30 of NH3-N/NO,-N ratio. In addition, rate
constants for ammonium and nitrite in zero-order kinetics were found to be the highest values as 7.66 mg/L + hr and 11.89 mg/L - hr
at 1.00: 1.30 ratio, respectively. However, as for the specific anammox activity, the ratio of NH3-N/NO»-N ratio was recommended as
1:1.15 which can maintain the highest SAA during continuous operation and preclude the accumulation of nitrite in the reactor.
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Table 1. Comparisons of NH3;-N/NO,-N ratio reported in lite-

ratures

NH3-N NO»N
C.Fuxetal.” 1.00 1.08~1.26
Urara Imajo et al.” 1.00 1.05
D. Guven et al.” 1.00 1.20
Marc Strous et al.” 1.00 1.00
Young-Ho Ahn et al.” 1.00 0.8~1.2
ghgo] 71 & dojdta & 4 ok AT B2 A
& Wg7] AFelMe o83 7 AAHE AMESE
2] 231 Q)tKTable 1).

Anammox¥F-3-oll A nitrite= 7] 2L FA0 A3AA}
Z g3t 2o free ammonia SA] anammox¥HS-
o] Atz Buda Jekt'? ol 94 ammonia
9} nitrite H]8-0] AELANA aHZ ALAAS 93
23 Azt @ £ Y& ') webA, B A7

]"1‘:‘ #2714 OL—LF 2helggel HA fyrA ‘ﬂ] 2

#22] Anammox Hhg-°] Yojub= NH3-N/NO-NH|E 4
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He o] 243419} o]84%1 REEHIE 11Esk 1.00:
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Table 2. Concentrations of ammonium and nitrite at different
NH;-N/NO»-N ratio in the anaerobic batch test

NH3-N:NO»-N  mg NH;-N/L mg NO,-N/L Additives

1.00:0.85 70 59.5 NaHCO; 0.672 g/L
1.00:1.00 70 70 KH,PO; 0.027 g/L
1.00:1.15 70 80.5 MgSOs  0.123 g/L
1.00:1.30 70 91 CaCl,  0.131 gL
Trace element
1.00:1.45 70 101.5 (Van de Graaf et al)
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Fig. 1. NH,-N (a) and NO,-N (b) concentration at different
NH;3-N/NO,-N ratio in the anaerobic batch test.
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Fig. 2. Cumulative nitrogen gas production NH3-N/NO»-N ratio
in the anaerobic batch test.
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Table 3. Evaluation of the reaction rates for both substrates
in batch test

1.00:0.85 1.00:1.00 1.00:1.15 1.00:1.30 1.00:1.45
KNHy(mg/L - hr) 537 592 721 766 751
KNOymg/L - hr) 7.8 867 1034 1189 1087
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Table 4. Evaluation of the specific anammox activities at di-
fferent NH3-N/NO,-N ratio in batch test
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