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ABSTRACT

On the planning for the systematic management and control of the air pollution display methods were used to
evaluate the spatial pollutant concentration status.

This study were conducted to investigate the practical using of Geographic Information System(GIS) technology
on the air pollution control and management which were computer-based systems that were used to store and
manipulate geographic information in the macro city. In this study 137 samples were corrected by passive
samplers and analysed by GC/MSD for 16 VOCs in Seoul (25 distincts) distributed by TM-coordinate(2 km X2
km), and finally displayed by Arcview program(version 3.2, ESRI Inc, U.S.A) for windows. The concentration of
benzene and toluene showed high level distribution in whole area of Seoul and distribution of butylbenzen,
trichroloetylene, stylene showed high level in whole area of Seoul except a few distincts and the distribution of
isopropylbenzene, 1,2-dichroloethane showed higher level in core area than that of Kangnam and Kangbuk area.
In conclusion, products of this study of using GIS technology apply on the spatial distribution of VOCs
concentration was very effective than that of other methods(e.g., contouring concentration method, pie or column
chart, graduated symbols), especially in mapping and symbolization of pollution status evaluation.
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<+ A H 8k (Table 1).1V

ol F A8 E2& GC/MSD(HP 6890 series,
Hewlett Packard, U.S.A) 2} Liquid Auto Sampler
(Hewlett Packard, U.S.A)E A&3to] benzene,
bromobenzene, butylbenzen, chrolobenzene,
ethylbenzene, n—propylbenzene, isoprophyl-
benzene, 1,2—dichroloethane, 1,1,1~—trichroloe-
thane, 1,1,2—trichroloethane, trichroloethylene,
tetrachroloethylene, stylene, toluene, m,p—xylene,
o—xylene? F=& ¥4ttt

GCY FAZAL £7] L5 35Tl 584 HE
EE &3, 100C7HA] 89 5CH 27 o] &
T A ellA tiFEe Edo] 2eE e, 280T
A 2 A1A columnS: clean—up3dt o9, YT
o} 25+ 160TE 243, 99.9% AFS AH-
3] 5:19] split modeA 1.0 m/minl.& o] EAS
T 8 244E 5% phenylmethyl-
siloxane (J&W 123-5062)& At&3stgion,
column< W7 0.32 mm, 2] 60 mE 13 4o]

Table 1. Distinct of sampling site

Boundary Distinct Number

AOI-A36 Kangso, Yongdungpo, Yangchon,
01-A Tongjak, Kwanak, Kuro, Kumchon 36

Unpyong, Jongro, Seodaemun,

B01-B28 Chung, Youngsan, Mapo 28

Dobong, Dongdaemun, Kangbuk, Songbuk, .
C01~C41 - 41
Chungnang, Nowon, Kwangjin, Songdong

D01~D32 Kangdong, Kangnam, Songpa, Socho 32

Fig. 1. Sampling site of Seoul.
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Table 2. The condition of GC/MSD for VOCs analysis

Description Condition
Injector:port temperature 150C
volume 2.0 1l
split mode 5:1

2.7 kPa — 21 kPa,

Inlet pressure(flow) .
1.0 m¢/min(constant flow)

Oven temperature:initial 7 min hold on 35T
1st step 4C/minto 1107
2nd step 100°C/min to 280°C
final 3 min hold on 280C
J&W 123-5062,
Column 5% phenylmethylsiloxane,

id 0.32 mm, 60 m, thickness 0.33 ym
30.45 min

Total run time

0.33 mm%E =3 © A& AFEE T MSD9 transfer
lined 280CE A3 A, A EE 2.0 s U5}
it} MSDE HP5973S AR8-3F51.2H, Total ion
monitoringg °] 43 AL AP,
Selective ion monitoring mode® X213 slo] Al
3 /258 (SN ratio) & 3AI1A 242he] VOCsE 4
3} TH(Table 2).1971)

ol el A BT AgA H(E)AL 2575
oz 3 13770 XM VOCs &% £E&
1:250008] M2A] FAAEZA GIS 71H-S 883
Arcview (version 3.2, ESRI Inc, U.S.A) & A}£-3}9
mapping3+$ith(Fig. 1) ‘
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o] oF 20~25%% 7133 Q= AoE dEA 3
t}12 B3] 7l s A5 e g B4 g7 9
o] Fo] Hu glod, u|Re HL 7] F
benzenes =2} ¢k 80% 7150l AER} w717 AL
7MY ol Qe o7 g bl ek

35715 B8 2 A fYd=E VOCse *
4 xE Aol A Ul 71 A H HEE, A
FEA, dAd 5o FalT dFg 71X, 3]
benzened =3 93] (International Agency for
Research on Cancer), 9= &7 2.3 % (Environ-
mental Protection Agency)5ol4] o]u] 91x)of &
A EAQ BtEA R gelyo] By gleh?

HEA] AE)H S ddoz g 13770 A A

%A% VOCsS HH#5EE toluene (20.112%
8.402 pg/m’) ¥ benzene(13.198+14.175 pg/m’) 2]
Fol M w2 ASZ Ve o H, tetrachloro-
ethylene(2.501%0.631 pg/m')3} 1,2—dichloro-
ethane (2.164=0.406 pg/m) o] 7H ¥ 52U A
O 2 ZALE Y tH(Table 3). '

53] AlA A9 AgAlS] VOCs FEFFS
H] w3 23} benzene?) 7= A&A18 A% 13.19
pg/m'ZA Hamburg (Germany), Johannesburg
(South Africa) @ St. Louis(U.S.A) &} B]5=8F T},
toluene2 A& A7} 20.12 pg/m 24 Houston
(US.A) 3 H]%:319l o, ethylbenzened A&A|7}
6.42 pg/m EA] Sydney (Australia) & B]523E 21,
m,p—xylened A-&A17} 6.93 pg/mEA Oakland
(U.S.A) ¢} v]=3t9 09, o—xylened A &A|7}
5.44 pg/m’ 24 Houston(U.S.A) 3 ¥]S28F &S |
$TH(Table 4).'? o)49] Az Hol AL GA] A
S48 VOCs FEFFL TS T3t AHE A
A EA] A9 VOCse 2T vl 55
B¥ol Aoz yelg)

MEAE BE, G 4 AFls AYH SN
Ed3] & Ato] glar, ko] Foll A A= 3]
g AEA2 FUOE FEst] F THE AT
(W) T A B Z(WNW) 0. F 3l 9ok 3 Mo
2RE ol%d & 7B EAT A&l L
g o7l e S Ezlo] AAHY) A AFH EAE L
Az ek web 71 @EA R Qs e d S
Table 3. The concentration of VOCs in 137 sites of Seoul

(Unit :ug/m’)

Detect/

VOCs Not detect Mean S.D
1,1,1-trichloroethane 137/0 1.045 0.378
1,2-dichloroethane 135/3 2.164 0.406
benzene 137/0 13.197 0.416
trichloroethylene 137/0 6.141 0.629
toluene 137/0 20.121 8.402
1,1,2-trichloroethane 135/3 4.830 0.432
tetrachloroethylene 135/3 2.501 0.631
chlorobenzene 127/11 4.453 0.661
ethylbenzene 137/0 6.421 2.397
m,p-xylene 136/2 6.935 0.988
styrene 135/3 6.336 1.062
o-xylene 135/3 5.443 0.928
isopropylbenzene 136/2 4.479 0.924
bromobenzene 134/4 6.669 2.153
n'—propylbenzeneA 13177 6.956 0.310
butylbenzene 134/4 9.896 1.654
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Table 4. Average concentrations of VOCs in ambient in the world cities

(Unit :pg/m’)

City benzene toluene cthyl mp- o
benzene xylene xylene

Chicago(U.S.A, 1983) 11 10 2.4 4.7 1.6
Leeds(United Kingdom, 1983) 9.0 22 43 S22 8.1
Los Angeles(U.S.A, 1983) 21 48 11 22 9.0
Oakland(U.S.A, 1982) 5.6 13 2.8 7.1 38
Phoenix(U.S.A,1989) 21 68 11 41 15
Denvor(U.S.A,1989) 9.4 28 57 16 7.6
Houston(U.S.A,1989) 9.4 20 33 12 5.2
Philadelphia(U.S.A, 1989) : 52 14 2.8 9.5 7.1
Pittsburgh(U.S.A, 1989) ' 9.1 8.6 14 33 1.4
San Jose(U.S.A, 1989) 8.4 18 7.1 15 7.6
Boston(U.S.A, 1989) 35 9.5 1.4 5.7 24
St. Louis(U.S.A,1982) 11 8.5 6.9 16 33
Sydney(Australia, 1982) 9.1 37 6.2 8.6 7.1
Hamburg(Germany, 1985) 13 38 8.8 22 9.5
London(United Kingdom, 1984) 31 56 42 13 5.9
Johannesburg(South Africa, 1984) 12 42 8.9 21 7.7
Martorell(Spain, 1984) 3.8 14 3.8 11 3.6
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