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A B S T R AC T

The effects of C/N ratios and fl uidized media on N2O emissions were investigated during the 
conventional biological nitrogen removal (BNR) process for wastewater treatment contain-
ing high levels of nitrogen. Low concentration of N2O emissions was maintained at around 
50~100 ppm when the C/N ratio was 3. However higher amounts of N2O (maximum rate 
800 ppm) were released from denitrifi cation, when the C/N ratio was 1.5 and 1, compared 
to when the ratio was 3. The infl uence of oxygen concentration on N2O release as well as its 
sources was investigated using a nitrogen isotope (15N) tracer method. Our results indicated 
that around 50% of the released N2O was originated from denitrifi cation under aerobic con-
ditions. Under aerobic conditions, the proportion and amount of N2O emissions from deni-
trifi cation increased with a decrease in dissolved oxygen (DO). In micro-aerobic conditions, 
98.6% of N2O emission was originated from denitrifi cation. This result implies that an anoxic 
zone was present even in aerobic reactors and that reactors with low DO tended to have 
larger anaerobic zones.
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1. Introduction

Climate change conventions intended to address 
that the problem of global warming infl uences the global 
economy in many ways. Among greenhouse gases such 
as CO2, CH4, N2O and CFCs, much more concern and 
interest have concentrated on N2O because of its high 
global warming potential (GWP) of 320 [1,2].

Although the atmospheric concentration of N2O 
gas is only 310 ppb, it is very stable in the troposphere. 
Wastewater treatment systems emit large amounts of 
N2O, comprising approximately 20% of total anthro-
pogenic sources [3]. Hence, the characterization of N2O 

sources and development of control technologies for 
this gas are crucial.

Nitrous oxide gas is produced as a byproduct of bio-
logical nitrifi cation and intermediate product of denitri-
fi cation processes in wastewater treatment systems [4]. 
N2O gas production from the nitrifi cation process is 
simplifi ed as a mechanism shown in the Fig. 1 and the 
factors infl uencing N2O production include oxygen con-
centration, temperature, pH, concentration of ammonia, 
and accumulation of nitric oxide [5,6].

Benckiser et al. [7] reported that when organic mate-
rial inputs into a nitrifi cation tank were increased, 
N2O emissions also increased due to the accumula-
tion of ammonia and nitrite ions caused by retardation 
of autotrophic nitrifi cation. Therefore, organic matter 


