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Effects of Operational Condition on N:O Production from Biological Nitrogen Removal Process
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Abstract

The objectives of this research were focused on the effects of various operating parameters on nitrous oxide emission such as

C/N ratio, ammonia concentration and HRT in the hybrid and suspension reactors. With the decreasing of C/N ratios, N>O emission

rates in the both processes were increased because organic carbon source for denitrification was depleted. In case of biofilm

reactor operated using medium, N2O release from the nitrification was not affected by the variation of ammonia concentration.

But in the suspension reactor, N2O production from the nitrification was rapidly increased with the increase of ammonia. Nitrite

accumulation caused by undesirable nitrification conditions could be a important reason for the increase in the N2O production

from the aerobic reactor. And rapid increase in NoO production was reflected by the decrease of HRT, similar to the results observed

in the results of ammonia loading changes. So it could be said that it is very important to put in consideration both its optimum

conditions for wastewater treatment efficiency and suitable conditions for NoO diminish, simultaneously, in order to development

an eco—friendly and advanced wastewater treatment, especially in BNR process.
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o} shElGA ] Al NoO= AEsH Akt y 7 @ 117y
of| Al FAHE (byproduct) % F1HYd = (intermediate) =
WhAEcH(Wrage 5, 2001).
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Fig. 1. Biological nitrification process
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Fig. 2. Biological denitrification process
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Fig. 3. Schematic of the biological nitrogen removal systems used this study.

FARAZ (G F) 9 371F(FAskx) ol wRE A

Zste] Fojst 7 vkgo] AEEE 391 biofilm
reactor®} suspension reactor 257 243} Wk-g-o] Agts}
A 289 4= Q== DO(Dissolved oxygen) L& 3~4
mg/L, pHE 7~8, &5+ 25105C=Z FAAHOH,
MLSS+= 2,000~2,500 mg/L, HRT+= 1 4% 2 Xﬁ}oﬂu}
A DR Rl 1 o= P R i S A B ) o
FAZxeN FAtbhz R o] SoA] W E YR (Q)—J
T Hlel 2Q% 1912w, SRT(Solid retention time) &= 2
~23 4= At
1S 100 %O}i C/NH] JHgle] mhE NoO 24 H3ks
AR 7] 98 gEYol HEE 400 mg/LE IHAIR &,
el C/N‘ﬂ% FHNA AHFE 1697k = C/NH]
3O, 179HE 4847H)= C/NH| 1.5, 4998 904
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NO el WA= G 2R ] f18f + AAkst vhe-x
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22 A
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A= v 22 AT S ARESESiTE 1A
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5% (w/v) Hibitane (Chlorohexidine gluconate)<
0.1mL F838t] A& 5 vAdES S48 AAAT +
He gas® vial® headspaceS X|$+sl1 W& 3 % 103]
7hg ARSItk 11§ 25 CE A E = w7 oA 1A]
e BAAA o|FAANEE I &
headspace?] gasE gastight syringe® 4 mLE &}
PDD (Pulsed Discharge Detector) 7} A28 GC(Gas
Chromatography, Younglin, M600D, Korea) & #4135}
Gtk N0 48 93 GC column®] packing material
2 Molecular sieve 13X (Injection Temp. : 80T, Oven
807, Detector Temp. 100C) %01, carrier

7)o Gol

Temp. :

Table 1. Operation parameters and experimental conditions.

Parameters OpEting [2271oe Values
(days)
0-16 3.0
CIN ratio 17-48 1.5
49-90 1.0
Inlet ammonia 08 300
concentration (mg/L) 92 40
27-40 500
0-7 1.0
HRT
(days) 833 02
34-40 1.5
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Fig. 4. Effects of C/N ratio on COD/NOx-N ratio and denitrification efficiency in the anoxic biofim and
suspension reactor. ( here, NOx-N = NO2 -N + NOsz N )
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C/NH]= oF 1.5 A&el 21 & 5 Slvh 2oy 24
2 23+ 443k COD/NOx—NH|:= nitrate®} nitrite2] 5%
of e} defx=d AR nitrate] FE7} H255 24
o] 23t %2 COD/NOx—NH|E Solx|n] ofe] 4 24
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o} & 4 Qlt} (Chiu %, 2003; Hwang &, 2006)
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Fig. 6. Effects of C/N ratio on nitrous oxide production from
the biofilm and suspension reactor. (a) denitrification,
(b) nitrification
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Fig. 9. Effects of NHs—N loading on nitrite accumulation and
free ammonia concentration at the aerobic reactor in
the biofilm reactor and the suspension reactor.
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