ARS8 A5Y (45) 217224, 2002
J. of the Korea Society for Environmental Analysis

b Xle h71E Sy RUlsEE 2E Sy

o

AST - SHF - DA - AR

Aol WS, 39 nARATY

ha]

Distribution of VOCs in urban and industrial ambient

Jong Guk Kim, Byung Joo Song, Jang Seok Ko* and Jae Sik Kim*
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1ga Duckjin-Dong Duckjin-Gu Jeonju ,Chonbuk 561-756, Korea
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Gayang2-Dong, Dong-Gu, Daejeon, 300-801, Korea

The quality of ambient air samples of Banwol and Sihwa industrial and Ansan and Siheung urban areas were
determined to understand the concentration levels and distribution characteristics of ambient VOCs. Toluene
among aromatic hydrocarbons and chloroform among halogenated hydrocarbons were found to be the most
abundant VOCs in all the areas. The ambient levels of benzene, toluene, ethylbenzene, m,p-xylene and o-
xylene(BTEX) in Banwol and Sihwa industrial and Ansan and Siheung urban areas were lower than those mea-
sured in Hong Kong industrial area. However, the distribution characteristics of BTEX measured in this study
were comparable to those of Hong Kong industrial area. Banwol and Sihwa industrial and Ansan and Siheung
urban areas had approximately 2 times higher toluene to BTEX ratio than those of other cities, and eth-
ylbenzene to BTEX ratio was somewhat higher than or similar to those of other cities, and xylenes to BTEX
ratio was much lower than those of other cities. Ansan and Siheung urban areas were categorized into group
1(benzene and styrene) and group 2(chloroform, toluene, ethylbenzene and xylenes) for VOCs correlations,
and had similar appearance. However, these urban areas had different appearance for styrene. Appearance for
VOCs correlations of two industrial areas was different by areas in contrast to urban areas. Two industrial areas
had different correlation for toluene. It is thought that there are different and unique emission sources in Ban-
wol and Sihwa industrial areas.

Key words: VOCs, BTEX correlation, Aromatic hydrocarbon, Halogenated hydrocarbon
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Fig. 1. Maps of VOCs sampling locations.
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Table 1. Operating conditions for ATD 400 and GC/FID
ATD 400 settings Temperature Program
Oven temp. 250°C Initial temp. 6min at 60°C
Desorption time 2min First rate 3°C/min to 120°C
Valve temp. 200°C Isothermal pause 7min
Trap hold 2min Second rate 2°C/min to 150°C
Trap high 250°C Isothermal pause 4min
Trap low 5°C Third rate 3°C/min to 180°C
Line temp. 200°C Isothermal pause 28.0min
Carrier gas He Column
Garrier gas flow ~1.5mL/min
Detector purge flow 30mL/min PE-1(30mx0.25 0.25
Septum purge flow 10mL/min -1(30m>x0.25mm>0.25¢m)
Split vent flow 40mL/min
Table 2. Measured Concentration of 12 VOC species at industrial and urban area
. AUn=6) SU(n=6) BI(n=6) SIn=6)
Compounds unit(ppb)

Min Max Mean Min Max Mean Min Max Mean Min Max Mean
Chloroform 001 070 0.17 001 080 024 001 079 032 004 085 0.29
1,1,1-TCEA® 000 028 0.05 000 031 005 000 000 0.00 000 000 0.00
1,2-DCEAP 000 031 0.05 000 049 009 000 054 013 000 077 0.28
1,1,2-TCEA 0.00 0.00 0.00 000 018 003 0.00 000 0.00 000 000 0.00
PCE? 000 021 0.05 000 093 037 000 028 016 000 032 017
ChloroBenzene 000 014 0.02 000 040 009 000 052 012 000 024 0.09
Benzene 041 155 0.69 034 506 147 029 116 0.72 048 249 1.02
Toluene 0.48 10.80 3.96 039 31.74 873 638 1422 10.69 3.84 19.75 14.09
EthylBenzene 013 145 0.65 012 500 151 192 319 257 077 228 153
m,p-Xylene 004 053 026 004 174 055 068 112 092 037 085 0.66
Styrene 000 021 0.07 000 133 033 002 053 027 000 060 032
o-Xyrene 004 023 012 000 076 023 031 069 048 015 035 0.27
Total Aromatic 1.10 14.76 576 143 4563 1281 9.71 2045 1565 584 25.04 17.89
Total Halogenated 001 0.8 034 001 208 087 001 173 0.74 0.19 153 0.84
Total VOCs 1.11 1562 6.09 144 47.71 13.68 10.64 21.12 1638 6.69 2657 18.73

Mrichloroethane, PDichloroethane, “Tetrachloroethylene

& BA% A3E Table 20 VR
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Table 3. Comparison of percentage of BTEX for other cities with areas in this study

cigesss) Athens? Rome? I-i?l?llgslt{r(;g;g Doilrllil({)iznm) Inlljliatl:ug) DOJVJrlli?)r\}Vng) AU SU- BLSI
Benzene 24% 13% 27% 10% 18% 20% 15% 12% 12% 5% 6%
Toluene 34% 38% 38% 75% 42% 36% 49% % 71% 72% 81%
Ethylbenzene 4% 7% 9% 11% 8% 8% 9% 12% 12% 17% 9%
Xylenes"‘) 37% 42% 25% 4% 33% 36% 27% 5% 4% 6% 4%

IXylenes : m,p-xylene
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Table 4. Spearman's rank correlation coefficients(R?) of some VOCs at sampling sites

Chloroform  Benzene  Toluene Ethylbenzene m,p-Xylene Styrene o-Xylene
AU
Chloroform 1.00
Benzene 0.09 1.00
Toluene 0.83" 0.60 1.00
Ethylbenzene 0.83" 0.60 1.00™ 1.00
m,p-Xylene 0.83" 0.60 1.00™ 1.00™ 1.00
Styrene 0.21 0.76 0.52 0.52 0.52 1.00
o-Xylene 0.66 0.66 0.94™ 0.94™ 0.94™ 0.39 1.00
BI
Chloroform 1.00
Benzene 0.14 1.00
Toluene -0.09 0.77 1.00
Ethylbenzene 0.09 0.60 0.71 1.00
m,p-Xylene -0.03 083"  0.77 0.66 1.00
Styrene 0.09 0.60 0.89" 0.54 0.77 1.00
o-Xylene 0.14 0.66 0.43 0.60 0.89" 0.49 1.00
SU
Chloroform 1.00
Benzene 0.20 1.00
Toluene 0.94" 0.43 1.00
Ethylbenzene 0.83" 0.60 0.94™ 1.00
m,p-Xylene 0.94™ 0.43 1.00 0.94™ 1.00
Styrene 0.66 0.66 0.83" 0.94™ 0.83" 1.00
o-Xylene 0.94™ 0.43 1.00™ 0.94™ 1.00™ 0.83" 1.00
SI
Chloroform 1.00
Benzene 0.03 1.00
Toluene -0.26 0.26 1.00
Ethylbenzene 0.03 0.66 0.26 1.00
m,p-Xylene 0.03 0.66 0.26 1.00™ 1.00
Styrene -0.26 0.54 0.60 0.71 0.71 1.00
o-Xylene 0.03 0.66 0.26 1.00™ 1.00™ 0.71 1.00

*Correlation is significant at the .05 level (2-tailed).
**Correlation is significant at the .01 level (2-tailed).
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Fig. 5. Correlation of VOCs at AU sites.
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