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Abstract

The study was performed to elucidate the characteristics of VOCs at distinct monitoring sites in urban atmosphere;
oneis at aroadside in downtown inland city of Jeonju, and the other is at an industrial site in Gunsan near coastal
area. The ambient samples were collected for 24 hours in two-bed adsorbent tubes by using MTS-32 sequential
tube sampler equipped with Flex air pump every 16 days in aroadside and a industrial complex from February to
November in 2009. VOCs were determined by thermal desorption coupled with GC/MSD. Mgjor individual VOCs
in roadside samples were shown as following order in magnitude: toluene> m,p-xylene> ethyl benzene> decanal;
and those in the industrial complex samples were as follows: toluene > ethanol > ethyl acetate> decanal > m,p-
xylene. High benzene concentration in the roadside was more frequently occurred than in the industrial complex.
However ambient level of toluene in the industrial complex was higher than that in the road side. Results from
roadside sample analysis showed that nonane and 1,2,4-trimethylbenzene were very frequently observed with higher
concentrations than those in the industrial complex. It seems that nonane and 1,2,4-trimethylbenzene could be the
source characteristics for the roadside air. From the diurnal variation, it was found that concentrations of benzene,
ethylbenzene, xylene, nonane and 1,2,4-trimethylbenznene in the roadside were higher during rush hours; but those
in the industrial complex were higher from 10 to 16 LST when the industrial activities were animated. On weekly
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base, the concentration of benzene, toluene, ethylbenzene and m,p-xylene in the roadside were higher specifically
on Wednesday, but those in the industrial complex were higher on Sunday. It was found that the general trends of
VOCslevels at both sites significantly influence on seasonal changes. The results of factor analysis showed that the
VOCs in the roadside were mainly affected by the emission of vehicles and the evaporation of diesel fuel,
meanwhile those in the industrial complex were influenced by the evaporation of solvents and vehicular emission.
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Fig. 1. The locations of the sampling sites at (a) Gumam, Jeonju (roadside) and (b) Soryong, Gunsan (industrial complex).
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Fig. 7. The weekly variation of VOCs (BTEX, nonane, and 1,2,4-TMB) concentrations during the measurement period
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Fig. 8. The monthly variation of VOCs (BTEX, nonane, and 1,2,4-TMB) concentrations during the measurement period
(The symbols have the same meaning as in Fig. 3).
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Table 1. The seasonal average concentrations of major individual VOCs.

AR ARSIREA o} AFA) m2 Mol A VOCS FE¥E B4 27

645

(a) Roadside

Target Spring Summer Fall Winter
compounds  Mean+STDEV Median Mean+STDEV ~ Median Mean+STDEV Median Mean+STDEV ~ Median
Benzene 3.474+2.459 3.229 1.305+0.815 1.282 1.508+1.316 1172 6.061+1.279 5.947
Toluene 14.995+38.808 9.249 5.412+3.697 4721 4.273+3.565 2.807 0.342+0.000 0.342
EB* 7.298+53.717 1974 1.976+6.273 1.467 1123+1.172 0.522 0.267+0.000 0.267
m,p-Xylene 5.490+22.339 2795 3.513+4.729 2.595 1.667+1.512 0.700 1.879+1.232 1.590
o-Xylene 1.213+2.439 0.833 0.949+1.305 0.879 0.426+0.441 0.225 0.409+0.372 0.225
Nonane 3.956+7.404 0.554 1.324+1.465 0.554 0.696+0.341 0.554 1.079+0.812 0.554
1,2,4-TMB* 1.805+1.372 1.3%4 1.027+0.960 0.519 0.717+0.436 0.519 0.545+0.125 0.519
(b) Industrial complex
Benzene 2.616+2.079 2.266 0.998+1.003 0.333 0.849+0.929 0.333 7.391+3.808 7.308
Toluene 7.958+20.737  2.024 5.492+9.368 2.040 29.104+78.267 4.747  4.562+6.107 0.861
EB* 1.042+1.065 0.709 0.875+0.977 0.267 1.517+3.469 0.267 2.972+3.860 1.789
m,p-Xylene 1.950+1.742 1.138 3.019+3.490 1.589 3.941+12.335 0.700 6.215+4.849 5171
o-Xylene 0.558+0.547 0.225 0.884+1.114 0.225 1.078+3.876 0.225 0.715+0.926 0.225
Nonane 1.051+2.120 0.554 0.595+0.271 0.554 0.554+0.000 0.554 2.251+2.744 1.188
1,2,4-TMB* 0.644+0.511 0.519 0.669+0.626 0.519 0.556+0.299 0.519 1.599+2.206 0.519

*MEK: Methylethylketone, EA: Ethylacetate, EB: Ethylbenzene, m-ET: m-Ethyltoluene, 1,2,4-TMB: 1,2,4-Trimethylbenzene

#-o35 p-value 0.000, ¥-7}& p-value: 0.000,
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Table 2. The summary results of factor analysis for VOCs.

(a) Roadside
Factors
Items
1 2 3 4 5
m,p-Xylene 0.976 0.086 —-0.016 0.049 0.053
EB 0.960 0.032 —0.046 0.002 0.007
Toluene 0.915 0.240 —0.002 —-0.028 0.069
o-Xylene 0.896 0.206 0.025 0.170 0.026
Nonane 0.519 0.431 0.224 —0.005 —-0.028
1,2,4-TMB 0.196 0.873 0.002 -0.124 0.082
m-ET 0.197 0.820 —-0.048 0.031 —0.002
Benzene 0.063 0.648 —-0.104 0.203 0.444
Decanal 0.006 -0.041 0.933 -0.024 0.028
Nonana 0.014 —-0.015 0.923 —-0.029 0.121
EA —-0.083 0.064 —0.055 0.817 0.019
MEK 0.208 —-0.063 0.004 0.784 0.032
Ethanol 0.035 0.031 0.050 -0.182 0.788
Acetone 0.037 0.146 0.128 0.274 0.742
Eigenvalue 28.0% 15.6% 12.9% 10.6% 10.0%
(b) Industrial complex
Factors
Items
1 2 3 4 5 6
m,p-Xylene 0.981 0.036 0.066 0.030 —-0.016 —0.006
o-Xylene 0.980 —0.026 0.009 0.042 0.005 —-0.019
EB 0.919 0.138 0.129 0.010 —0.045 0.094
Benzene 0.080 0.770 0.256 -0.072 —-0.054 0.030
Acetone 0.056 0.694 0.011 —0.060 0.212 0.512
Ethanol —0.095 0.652 -0.241 0.229 —0.070 -0.327
Nonane 0.094 0.503 0.270 0.058 0.044 0.137
m-ET —-0.019 0.077 0.892 —0.022 —-0.022 —0.048
1,2,4-TMB 0.221 0.220 0.848 0.192 —-0.075 0.007
MEK 0.002 0.006 0.002 0.898 0.083 0.069
EA 0.070 0.056 0.126 0.897 0.086 0.020
Decanal —0.004 —0.091 —0.008 0.102 0.893 0.013
Nonanal —-0.044 0.129 —0.066 0.063 0.880 —0.063
Toluene 0.021 0.075 —0.048 0.111 —0.095 0.906
Eigenvaue 20.4% 13.3% 12.5% 12.4% 11.8% 8.8%
ke i —?',f—ﬁ o) /ﬂ Az= DH 7] 6}1:}7} EAZ] 2 o] cana@} nonanad & A F™ 11.8%, 2] 62 toluene

Al b= €] VO H 204%——2— mﬂtﬂ“ :
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TAEe] 9lom, 13.3%F AHslF= 22l 2% ben-

zene, acetone, ethanol, nonanez. FA]=|o] ¢t} 12.5%
o] A= o] gl 29l 3¢ mET, 1,24TMBo 2 T
A= 3, 29] 4= EA9} MEKE 12.4%, 2¢] 5= de

skt 7] 373 81 3] 2] A 26U A 65

s} acetonec. = TR 8.8%% AL G o
= AFAA, 27 2 2AER ulES7bae 7)eEe
Aoz gekEet(Bong et al., 2003).
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