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Air pollution from the Daegu industrial complex (DIC) in Korea has been a common nuisance and cause of com-
plaints for nearby residents. The current study measured the indoor and outdoor levels of six VOC (benzene, tol-
uene, ethylbenzene, and three isomeric xylenes) at two residential areas with a different proximity to the DDIC,
plus the ambient levels at two industrial areas within the boundary of the DDIC. The QA/QC program included
the range of correlation coefficient (0.94~0.99) for calibration curves, within the permissible range. Toluene was
the most abundant VOC in the ambient air both in residential and industrial areas. Both indoor and outdoor air
concentrations of all target VOC except benzene were higher in residential area near the DIC compared to that
further away from the DIC. Moreover, the ambient air concentrations of all target VOC except benzene for two
industrial sites (A and B) were significantly higher than the outdoor or indoor air concentrations in the two
residential areas. The findings further suggested that VOC ambient levels measured in a residential area near
the DIC be used as a potential indicator of odor-causing unidentified air pollutants transported from the DIC.
Moreover, it was found that the elevated ambient toluene levels outweighed the indoor sources with respect to
the environmental exposure of residents nearby the DIC. However, in the residential area further away from the
DIC, the toluene indoor sources outweighed the outdoor sources.
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Table 1. Precision, minimum detection limit(MDL), and
recovery for the analysis of target air VOCs

VOCs Precision(%)" MDL(ng/m’) Recovery(%)
Benzene 10 0.27 93
Toluene 12 0.20 107
Ethylbenzene 11 0.18 93
m,p-Xylene 8 0.11 94
o-Xylene 10 0.13 92

Note. Precision represents relative standard deviation
of seven replicate analyses
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Table 2. Proportional percent of detected samples for VOCs to all samples collected in the two industrial and

residential sites each

Industry A Industrv B Resident A Resident B
VOCs o (lrlls:;g) & (Eizrg) Indoor Outdoor Indoor Outdoor
(n=20) (n=20) (n=20) (n=20)
Benzene 100 100 100 9% 100 92
Toluene 100 100 100 100 100 100
Ethylbenzene 100 100 100 100 96 94
m,p-Xylene 100 100 100 96 100 92
o-Xylene 100 100 96 92 35 32
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Table 3. Summary of industrial ambient air VOC concentrations(ug/ma) measured in two industrial sites

Tndustry A (n=20)
VOCs ustry A (n

Industry B (n=20)

Mean S.D. Median Max Mean S.D. Median Max
Benzene 88 6.9 6.1 26.0 105 8.0 82 218
Toluene 220 87.0 207 405 201 715 190 452
Ethylbenzene 75 48 73 193 9.1 55 104 209
m,p-Xylene 16.4 83 15.3 393 186 12.7 144 428
o-Xylene 10.1 6.1 87 311 124 9.4 11.3 35.6

Note. Not detected values were used as “MDLX1/2" for these calculations; number of samples

Table 4. Summary of residential ambient air VOC concentrations(ig/m’°) measured in two residential areas rel-
ative to the close proximity to a Daegu industrial complex

Resident A (n=20)

Resident B (n=20)

VOCs

Mean S.D. Median Max Mean S.D. Median Max
Benzene 78 49 71 233 80 44 6.3 196
Toluene 132 432 130° 242 489 249 404 134
Ethylbenzene 55 36 5.1° 154 30 2.0 26° 7.3
m,p-Xylene 11.9 54 106° 24.0 6.0 56 39° 23.0
o-Xylene 7.0 35 67 152 25 15 29° 76

Note. Not detected values were used as “MDL X 1/2” for these calculations; number of samples
“Indicates that residential ambient air concentrations between area A and area B were significantly different at

p<0.05
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Table 5. Summary of residential indoor air VOC concentrations(ug/ms) measured in two residential areas relative
to the close proximity to a Daegu industrial complex

Resident A (n=20)

Resident B (n=20)

VOCs . :

Mean S.D. Median Max Mean SD. Median Max
Benzene 133 79 114 296 11.3 57 105 255
Toluene 139 339 135% 210 69.8 322 61.1° 143
Ethylbenzene 89 6.1 8.0° 284 5.6 51 34 237
m,p-Xylene 17.2 7.1 17.3° 36.8 10.0 73 79° 314
o-Xylene 10.9 48 10.3° 23.1 49 46 36° 214

Note. Not detected values were used as “MDLX1/2" for these calculations; number of samples
Indicates that residential indoor concentrations between area A and area B were significantly different at p<0.05
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Table 6. Daytime ambient air exposures (g) to aromatic VOCs in industrial sites and residential areas in Daegu

Area Benzene Toluene Ethylbenzene m,p-Xylene o—Xylene
Industry 97 2105 83 175 113
Residept 4 24 6 13 7

Note. Industrial values were average of two industrial site means measured in this study; residential values were

calculated by dividing the daily exposure by 2
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