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Effect of Dissolved Oxygen on Nitrous Oxide Reduction Performance of Denitrifying Bacteria in Sewage Sludge
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Abstract: The effect of dissolved oxygen (DO) on the nitrous oxide reduction performance of denitrifying bacteria in sewage sludge

was quantitatively evaluated by the batch tests using 50ml syringe with different oxygen concentration in the gas phase. DO-induced
inhibition of N>O reduction was observed. The NzO reduction rates decreased from 15 pgN g-SS™ h! under 0.6 mg/L of DO down to
10 pugN g—SS'lh'1 or less under DO above 1.0 mg/L or more. The important findings are that the N>O reduction still occurred DO
above 1.0 mg/L or more, suggesting the applicability of this N2O reduction to N>O emission suppression technology in aerobic tanks.

From the data obtained, the mathematical model was developed to express N2O reduction by denitrifying bacteria. Half-saturation
constants of N20O (K.N:0) and inhibition constants of oxygen (K.DO) were 0.013 and 2.0, respectively.
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Fig.1 Initial condition of each syringe
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Fig.2 Changes in d-N>O and NOs-N concentrations
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Fig.3 Initial reduction rate of N>O

4. iR

AW TIE, HREM T TO FARIBIRP ONEIR I E
JZEANE 2395 N2O BILREZ B T T 5728, i
e 2 e E TR 2K OREDO T A %
FWT, DO T & 280 E erYaHi 4 7 2 72

HEAHEE R DIETLN AL O N2 WSS, RS TIC
B BPEMEIC L D N0 =R THEIE, DO IZ L B[HE
BT A Z EAVRENTZ. N0 BT TR DO
it 0.75mg/L LLF C 15~35ugNg-SSh ' B2 #E L 720, DO
OEINZANME T LTuvE, #% DO & 1.0mg/L UL E
THEA 10pgNg-SS'h' % FEI 2728, SEITngET 5
&LV, FREETO N.O HEHINHRERR O AT EME DR &
iz, THREIZ DUV T b FEHIE & R RER O 7 23 FL
DI, A%OMETIE, BERDOIRAZ AT EERR
AL, NOBILEERIZIES & 25 25K 1D
FeEZMED, KEDM LIZBD THET.

5. ZEIHR

[1] TEARRESE S #T F KDL ZE 8L C O HfR b %2
FOFE, KEEEEF2EE, Vol.6e, No.12, 803-810, 2000
[2] Monica Conthe et al.: “Denitrification as an N:O sink”,
Water Research, 151, 381-387, 2019.

[3] TEAR : AR E 2 REA DR KL 7 1t
AN L WAL SRR - ORRES, &g, 2025



