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Studies on the Volatile Organic Compounds of Ambient Air in Seoul

Joong Sup Yun, Soo Mi Eo, Kwang Jin Kim, Min Young Kim and Jae Young Shin

Seoul Metropolitan Government Research Institute of Public Health & Environment
Seocho—gu Yangjae-dong 202-3, Seoul 137-130, KOREA

VOCs were analyzed in spring(’99. 3. 22~25), summer(6. 17~19), and fall(9. 28~30) at 4
sites(Banpo, Hannam, Hwagok and Banghak-dong) in Seoul. The results can be summarized
as follows ;

1. The weight percents of VOCs were 47.6% of alkane, 44.4% of aromatic compounds and
8% of alkene. The concentrations of propane was 15.01 ppb, toluene was 13.00 ppb,
hexane was 11.13 ppb, and butane was 8.86 ppb. light compounds below Cs showed
relatively high concentrations.

2. The differences of VOCs total concentratlons among areas In the city were about 20 ppb,
and those were related to the emission gas by mobile vehicles and the type and amount
of organic solvent.

3. The VOCs concentrations below Cs like ethylene, butane were high in summer and those
of other compounds were low in summer.

Key word : volatile organic compounds, sorbent, automatic thermal desorption, alkane, alkene,

aromatic.
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Fig. 1. Example of construction of commercially available sorbent tubes(EPA Method

TO-17).
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Table 1. The analytical conditions of ATD-400
& GC-FID for the VOCs.

Configuration & condition
- Desorption oven Temp. : 30T - Desorption time : 5min
+ Cold trap low Temp. : =30 » Cold trap high Temp. : 300T
+ Cold frap time @ Smin * Transfer line Temp, © 20T
+ Valve Temp : 20T + Desorb flow * 50ml/min
» Carrier gas flow @ 13psi + Split rate : £/10
- Cold trap packing material © Carbolrap 25mg, Carbosieve SII 55mg

- Column © ~ Alumina-PLOT(0.32mmX 60m, Lm) : light
- BP-1(0.32mm X 60m, Iym) : heavy
GC-FID | - Tnitial oven Temp. : 40T - Final oven Temp. : 180T
(hold time 10min) - Temp. rate : 5C/min
- Det. Temp. : 200C(light) - Det. Temn. : 250C(heavy)

ATD-400
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Fig. 2. Schematic diagram of the automatic VOC sampler{(STS-25).



270 834 - oi%H - 1

Ao r nol A7l AQdFgE 7AW FH
3 229 AFEARA 4%, A7) F Fag
Uke- AE, OH Sz g, 4 o4 5
& @S 2F, olisdxr § WEANES
233 ANIg gr|sEFAAGer XA std
VOCsE SASEE & 38l 5 16 358 4
sl en Table 2& Zt 2259 £4E8S UE
WA

Table 2. Physical properties of target VOC

compounds.

YOCs Jole M wig) B;f‘ﬁg POCP*
Ethylene CH, 2805 -104 100
Propane Cats 44.10 -42.1 40
Butane CiHio 5812 -05 -
Isopentane CsHi 72.15 218 30
1-pentene CsHio 7013 386 70
Pentane CsHn 7215 6.1 40
Isoprene CsHs 63.11 341 100
Hexane CeHus 86.18 69 50
Benzene CeHs 78.11 80.1 20
Heptane CrHig 100.21 98 -
Toluene CiHg 92.14 1106 55
Ethylbenzene CsHs 106.17 136 60
p-Xylene CsHs 10617 138 it
Stylene CsHs 104.14 1455 -
o-Xylene CeHs 106.17 144 65
1,24-Trimethyl- 1,24~

benzene v (CH3)iCeHs 12019 213 120
m-Xylene CaHls 106.17 1393 105

a  Photochemical ozone creating potentials(source :
Chemistry & Analysis of Volatile Organic Com-
pounds in the Environment)
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Fig. 3. Regression coefficient of VOC compounds.
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Table 3. Mean concentrations of VOCs in Seoul ambient air.

Seoul(n=60) Banpo(n=15)  Hannam(n=15) Banghak(n=15) Hwagok(n=15)
Mean SD Min. Max. Mean SD Mean SD Mean SD  Mean SD
ethylene 433 379 0.75 11.71 583 372 493 522 314 381 3.30 0.82
propane 15.01 23.71 0.86 8659 1702 2731 1054 1274 2017 3330 1278 1991
butane 8.36 539 0.00 1813 1033 422 823 6.12 552 461 1107 530
isopentane 5.46 10.83 0.07 6518 566 802 3.8 331 414 501 808 1957
1-pentene 1.08 0.70 0.00 3.77 122 1.07 1.07 0.48 115 0.60 0.87 055
pentane 1.90 2.32 0.00 1440 260 422 1.72 0.72 1.44 110 1.81 153
isoprene 1.10 1.01 0.14 4.07 094 0.9 170 1.26 0.83 0.67 092 0.88
hexane 1113 13.09 0.19 4406 967 1222 633 1044 1206 1374 16564 1521
benzene 2.32 2.17 0.15 1053 257 243 178 1.20 3.08 329 192 128
heptane 053 0.70 0.00 356 0.98 099 0.24 027 027 0.60 059 053
toluene 13.00 14.21 0.49 64.17 2218 2333 804 232 794 416 1336 1171
ethylbenzene 2.27 2.36 0.17 1087 304 316 1.89 1.66 201 213 211 235
m,p-Xylene 2.76 5.74 0.02 3550 648 1035 208 2.67 1.78 153 0.60 049
stylene 0.68 1.20 0.00 704 0.64 0.83 0.66 0.66 0.9% 217 0.48 064
o—xylene 1.70 254 0.05 1453 2.67 409 122 111 079 0.55 2.03 2.56
1,2,4-TMB 1.45 2.61 0.00 12.21 361 454 1.10 0.49 0.75 0.63 0.26 015

* 1,24-TMB : 124-4trimethylbenzene
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Fig. 4. The mean concentration of VOCs in Seoul
ambient air.
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