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Abstract: Sources of NOx are both anthropogenic (e.g. fossil fuel combustion, vehicles, and other industrial
processes) and natural (e.g. lightning, biogenic soil processes, and wildfires). The nitrogen stable isotope ratio
of NOx has been proposed as an indicator for NOx source partitioning, which would help identify the
contributions of various NOx sources. In this study, the 5'°N-NO, values of vehicle emissions were measured
in an urban region, to understand the sources and processes that influence the isotopic composition of NOx
emissions. The Ogawa passive air sampler was used to determine the isotopic composition of NOx(g). In urban
tunnels, the observed NO, concentration and §'°N-NO, values averaged 3809+2656 ppbv and 7.7+1.8 %o,
respectively. The observed 5'°N-NO, values are associated with slight regional variations in the vehicular NO,
source. Both NO, concentration and §'°N-NO, values were significantly higher near the expressway (965125
ppbv and 5.9+1.4 %o) than at 1.1 km from the expressway (372+96 ppbv and -11.5+2.9 %o), indicating a high
proportion of vehicle emissions. Ambient §'°N-NO, values were used in a binary mixing model to estimate
the percentage of the §'*N-NO, value contributed by vehicular NOx emissions. The calculated percentage of
the 8'°N-NO, contribution by vehicles was significantly higher close to the highway, as observed for the NO,
concentration and §'°N-NO,.
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Fig. 1. Sampling sites for NO, passive air samplers at Yang-Jae IC.
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Table 1. Stable isotopic compositions and concentration of NO, and NOs~

. . . . 8'"N-NO,
Source Site Sampling Period Concentration & 5N-NOs-
T 1 NO Tunnel 1 (n=4) 2014.11.17-21 7247 ppbv? 7.79 %"
unnet B2 Tunnel 2 (n=2) A 4500 ppbv* 9.45 %o
Coal-fired power SCR (n=4) 2014.8.27~28 4.6+0.2 mg/m’ 10.4£0.2 %o
plants NO;~ FGD (n=4) 2014.9.23~24 3.6+1.0 mg/m’ 17.6£0.4 %o
FEFE AT AFe] A5 TR/, w7 A7, da Table 2. Stable isotopic compositions and concentration of
e TAE 5 RE 9471 §5NY o] & o " NO; from Yang-Jae IC
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=3 Zujwas)| 7t FRE R e 2] AL 5N P1 (n=6) 965+125 ppby  5.9+1.4 %0
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vedt ghe B = Ao E1A) .
o e e o A;Jiom_ P4 (n=5) 373496 ppbv  -8.8£2.6 %o
BT et = 1988 olF #AFARAthree ps () 317491 ppby  -11.5£2.9 %o
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Fig. 2. Plot of NO, concentration (a) and 8'"N-NO, (b) by distances from expressway at near the Yang-Jae IC.
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