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Abstract

In this study, a Long Path Differential Optical Absorption Spectroscopy system (K-JIST LP-DOAS) has been
used to simultaneously measure atmospheric monoaromatic hydrocarbons and other trace compounds. The validity
of the K-JIST LP-DOAS for measuring atmospheric monoaromatic hydrocarbons was tested during a field
campaign between 12 February and 14 March 2003 at an urban site in Seoul, Korea through inter-comparative
measurements against a collocated on-line Gas Chromatography (GC) system. The concentrations of benzene,
toluene, p—xylene, and m-xylene were measured with the K-JIST LP-DOAS system in the UV region (239~ 302
nm) over a 740 m beam path. For the other trace compounds, a longer spectral range (299 ~362 nm) was used. In
order to remove the interference of atmospheric abundant species (such as oxygen, sulfur dioxide and ozone), two
oxygen optical density spectra obtained at two pathlengths, 697 and 1133m, and reference spectra of sulfur dioxide
and ozone were incorporated in the fitting procedure. The mean concentrations measured by our LP-DOAS during
the measurement period were 0.77 (30.38) ppbv for benzene, 3.68 (£ 1.90) ppbv for toluene, 0.41 (+0.19) ppbv
for p—xylene, 0.54 (£0.24) ppbv for m—xylene. The concentration data of benzene, toluene, p—xylene and m-
xylene obtained by our LP-DOAS were found to be in relatively good correlations with those of the online GC
system. Pearson’s coefficients in the observed concentrations between LP-DOAS and on-line GC were 0.84 for
benzene, 0.83 for toluene and 0.65 for m,p-xylene. This study suggests that the LP-DOAS system can be used to
provide reliable information on both the mixing ratios and temporal distribution characteristics of monoaromatic
hydrocarbons in the urban air.
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Fig. 1. The schematic diagram of the K-JIST LP-DOAS system.
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Fig. 2. Wavelength- pixel calibration (a) and instrument function (b) of the K- JIST LP-DOAS system. In (a), literature
wavelength values of five Hg-emission lines were plotted as a function of the corresponding pixel number of
the photodiode array. In (b), the measured light intensity of Hg-emission line of 253.65 nm was given as a
function of wavelength corresponding to the PDA’s pixel number.
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Table 1. Detection limits of the K-JIST LP-DOAS system.
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Fig. 5. Hourly mixing ratios of BTX measured by the K-JIST LP-DOAS system and an on-line GC system in Seoul

between 12 February and 12 March 2003.
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Table 2. BTX concentrations measured by the K- JIST LP-DOAS system versus an online GC system.

DOAS GC

benzene toluene p—xylene m-xylene benzene toluene m, p-xylene

(ppbv) (ppbv) (ppbv) (ppbv) (ppbv) (ppbv) (ppbv)
mean 0.8 3.7 04 0.5 0.6 3.7 0.3
std 03 1.9 0.2 0.2 0.4 3.1 0.2
median 0.7 32 0.4 0.5 0.5 2.8 0.2
max 2.1 12.1 1.1 1.7 1.9 227 1.3
min 0.2 0.7 0.1 02 0.0 0.2 0.0
N 645 645 645 645 190 251 251
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Fig. 6. Hourly mixing ratios of some trace components measured simultaneously along with BTX by the K- JIST LP-
DOAS system in Seoul between 12 February and 12 March 2003.
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February and 12 March 2003. The vertical bars are +1c.
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Table 4. Pearson’s correlation coefficients of BTX and other pollutants measured by the K-JIST LP-DOAS system
during the intensive measurement period.

benzene toluene p—xylene m—xylene NO, SO, HCHO HONO 0O,
DT
benzene NT |
DT 0.811
(< 107%*
toluene NT 0.862 |
(<107
DT 0.629 0.803
—xylene (<107 (<107 1
Py NT 0.738 0.837
(<107 (<107
DT 0.880 0.931 0.833
m—xylene (<107 (<107 (<107 .
NT 0.917 0.959 0.868
(<107% (<1073 (<107
DT 0.491 0.323 0.345 0473
. (<107 (<1073 (<107 (<107 |
2 NT 0.498 0.454 0377 0.458
(<1073 (<107 (<107 (<107
DT 0.328 0.051 0.011 0.138 0.545
SO (<1079 (0.389) (0.857) (0.020) (<107% |
2 NT 0.087 0.075 0.038 0.091 0.519
(0.109) 0.171) (0.490) (0.093) (<1073
DT 0.443 0.548 0.282 0.446 0.888 0.453
HCHO (<107% (<107} (K107 (<107 (<107 (<107h |
NT 0.472 0.428 0.280 0.420 0.892 0.438
(< 107% (<107 (<107 (<107h) (<107 (<107
DT 0.352 0.326 0.141 0.341 0.718 0.462 0.782
HONO (<107 (<107 0.017) (<107 (<107 (K107 (<107 |
NT 0.296 0.255 0.123 0.250 0.756 0.520 0.752
(<107 (<107H (0.023) (<107 (<107 (<107H)
DT —~0.360 —-0.334 —-0.250 —0.366 —0.744 —-0.328 —-0.756 —-0.674
o (<107 (<107 (<107 (<107) (<107 (K107 (<107 (<107 |
3 NT -0.331 -0.277 —0.264 -0.297 —0.734 —0.283 —0.642 —0.555
(<1079 (<107 (<107 (<107 (<107 (<107 (<107 (<107

N =286 *Values in brakets are P values. DT, Daytime, from 07:00 until 18:00.
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