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On-line GC Analysis of Odorous VOC and S Gas
Pollutant Levels in Ambient Air of a Residential Area
at Ansan City, Korea
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Abstract

In this study, the concentrations of major odorous compounds including reduced sulfur compounds (DMS, CS,,

and DMDS) and aromatic VOC (benzene, toluene, xylene, etc.) were measured continuously using an on-line GC

analytical system. Our measurements were made from a residential area of Ansan sity during about two week
period of October, 2004. The highest mean concentrations of S and VOC were found as 56.9 pbb of DMS and 21.7
ppb of toluene, respectively. The results of this study generally show that the pollution levels for both types of

chemicals are significant relative to previous measurement results reported from comparable sites, if the results are

compared simply in terms of the magnitude of the measured concentration data. Moreover, when the relative

importance of different compounds is compared in terms of the odor strength, it indicated that the contribution of

reduced S compounds may be much more important than that of VOC in the study area.
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Fig. 1. An areal map of study site: Ansan city, Korea.
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Table 1. A statistical summary of VOC and S gas measurements made from a residential area of Ansan, Korea during

October 2004.
A. Period 1 (12~ 18 October 2004)
DMS CS, DMDS Windspeed Temperature
All concentrations in ppb (ms™) (°C)
Mean 56.9 15.2 12.1 2.23 13.2
SD 39.6 10.3 4.15 1.61 5.19
Median 36.4 12.6 119 1.80 133
Min 15.6 4.10 6.30 0.10 3.90
Max 390 50.1 215 7.10 245
N 68 30 23 139 147
B. Period II (18 ~26 October 2004)
Benzene Toluene Ethylbenzene mp-Xylene o-Xylene Styrene Windspeed  Temperature
All concentrations in ppb (ms™H (°C)
Mean 1.57 217 3.16 3.09 2.96 1.47 1.69 12.8
SD 0.76 16.6 1.92 1.98 1.65 0.92 1.41 5.28
Median 1.40 16.2 2.48 2.48 2.33 1.02 1.40 12.0
Min 0.48 2.19 0.51 0.56 0.54 0.63 0.10 2.50
Max 442 106 11.0 10.1 8.36 5.51 6.80 233
N 152 152 152 152 152 114 143 179
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Fig. 2. Plots of basic meteorological parameters measured during study period as a function of time (Julian day: JD).
JDs of 286 and 292 (the initiation period of | and I, respectively) correspond to 12 and 18 October 2004.
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Fig. 3. Temporal distribution patterns of wind direction and odorous pollutants measured during the whole study

period.
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Table 2. A comparison of diurnal variabilities for VOC and S gas measurement data obtained during each of the two
study periods in October 2004.

A. Period 1 (12~ 18 October 2004)

DMS CS, DMDS Windspeed Temperature

All concentrations in ppb (ms™") °C)
[1] Daytime
Mean 394 13.6 11.7 297 15.4
SD 19.8 9.23 3.51 1.69 5.38
Median 329 10.2 12.8 3.00 17.0
Min 15.9 4.10 6.30 0.10 3.90
Max 823 37.8 15.2 7.10 24.5
N 31 18 7 71 75
[2] Nighttime
Mean 71.5 17.6 12.3 1.46 10.9
SD 76.2 11.6 4.50 1.09 3.89
Median 47.8 14.8 11.5 1.25 11.3
Min 15.6 8.60 6.90 0.10 4.40
Max 390 50.1 21.5 4.30 20.3
N 37 12 16 68 72
zZ —247 -1.00 —0.31 6.28 5.74
P 1.36E—-02 3.18E-01 7.55E-01 333E-10 9.42E-09

B. Period I (18 ~ 26 October 2004)

Benzene Toluene Ethylbenzene m.,p-Xylene o-Xylene Styrene Windspeed  Temperature

All concentrations in ppb (ms™) (°C)

[1] Daytime

Mean 1.37 20.2 2.83 2.71 2.69 1.43 2.15 15.2

SD 0.80 18.5 2.16 2.12 1.79 1.07 1.45 5.53

Median 1.11 13.2 2.02 1.99 2.04 0.92 1.90 16.6

Min 0.48 3.48 0.80 0.78 0.86 © 063 0.10 2.80

Max 4.42 106 11.0 10.1 8.36 5.51 6.80 233

N 73 73 73 73 73 40 75 86

[2] Nighttime

Mean 1.75 23.1 345 3.45 321 1.49 1.17 10.6
SD 0.67 14.6 1.63 1.79 1.49 0.84 1.17 391
Median 1.88 18.2 3.37 3.16 2.98 1.12 0.75 10.4
Min 0.60 2.19 0.51 0.56 0.54 0.64 0.10 2.50
Max 311 68.6 8.77 9.07 7.717 3.92 5.60 20.0
N 79 79 79 79 79 74 68 93
z —3.14 —1.07 —1.98 —2.30 -1.97 -0.29 4.46 6.42
P 1.71E-03 2.84E—01 4.74E-02 2.16E—02 4.92E-02 7.74E-01 8.38E—06 1L41E—10
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Fig. 4. Diurnal variation patterns of major S gas compounds.
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Fig. 5. Diurnal variation patterns of major aromatic VOC.
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Table 3. Results of correlation analysis between odorous components and relevant environmental parameters.

A. S gas
DMS CS, DMDS WS TEMP
r 1.000 0.221 0.052 ~0.111 —0.301!
DMS p . 2.89E-01 8.14E—-01 3.88E-01 1.26E—-02
N 68 25 23 63 68
r 1.000 0.002 0.062 -0.075
CS, p . 9.96E-01 7.63E-01 6.94E—01
N 30 12 26 30
r 1.000 —0.088 -0.511!
DMDS p . 7.21E-01 1.27E-02
N 23 19 23
r 1.000 0.621"
A p . 7.07E—17
N 139 139
r 1.000
TEMP p .
N 147
*Correlation is significant at the 0.05 level (2-tailed).
**Correlation is significant at the 0.01 level (2-tailed).
B. vOC
Benzene Toluene  Ethylbenzene m,p—Xylene o-Xylene Styrene WS TEMP
r 1.000  0.662" 0.744% 0.705" 0.739" 0.630" —0.472" —0.424"
Benzene p 1.52E-19 1.52E—-19 1.52E-19 1.52E-19 1.97E—14 1.58E—-08 5.60E—-08
n 152 152 152 152 152 114 129 151
r 1.000 0.887" 0.863" 0.858" 0.882" —0.136 —0.148
Toluene p 1.52E—-19 1.52E—-19 1.52E-19 5.87E~19 1.23E-01 7.07E-02
n 152 152 152 152 114 129 151
r 1.000 0.975" 0.969" 0.878" -0.198' —0.202
Ethylbenzene p . 1.52E—19 1.52E-19 5.87E—19 247E-02 1.30E-02
n 152 152 152 114 129 151
r 1.000 0.984" 0.868" —-0.114 —0.182'
mp-Xylene p . 1.52E-19 5.87E—19 1.97E-01 2.52E-02
n 152 152 114 129 151
r 1.000 0.844" -0.138 —-0.179'
o-Xylene p . 5.87E-19 1.18E-01 2.75E-02
n 152 114 129 151
r 1.000 -0.165 -0.131
Styrene p . 1.12E-01 1.67E-01
n 114 94 113
r 1.000 0.616"
WS p . 5.07E—17
n 143 143
r 1.000
TEMP p .
n 179

*Correlation is significant at the 0.05 level (2-tailed).
**Correlation is significant at the 0.01 level (2—tailed).
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