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- Abstract —

Studies on Benzo(a)pyrene of the Suspended Particulate in
Atmosphere of Seoul City.

Sook’Pyo Kwon, D.P.H., Ph.0., Yong Chung, M.P.H., D.ES.T.. oh.D
and Dong Koo Lim, M.S.
Department of Preventive, Medicme and Public Health

Yonsei University College of Medicine

This study was carried out to investigate air pollution by total suspended particulate(T.S.
P.), benzene soluble matter and benzo(a) pyrene in Seoul city. The sampling areas were divided
into commercial(Kwang Hwa Moon), indus-trial(Ku Ro Dong) and residensial area(Shin Chon).
Sampling was undertaken by High Voulme Air Sampler for four seasons from Januvary 1977
to November 1977.
The T.S.P. was extracted with Soxhlet apparatus by benzene and benzo(a) pyrene was
separated by column chromatography and thin layer chromatography. The concentrations
of benzo(a) pyrene were measured by means of fluorophotometer, and following results were
obtained.
1. Arithmetic average concentration for 1-day averaging time of total suspended particulate
were 275.6 ug/m3 in Kwang Hwa Moon, 325.9 ug/m3 in Ku Ro Dong and 193.0 ug/m3in
Shin Chon.

2. The seasonal variance of total suspended parti-culate at Ku Ro Dong and Shin Chon were
102.7 ug/m3 99.6 ug/m3 respectively and at Kwang Hwa Moon 39.9 ug/m3. And the
concentration of autumn is higher than of that spring at Ku Ro Dong and at Shin Chon,
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but at Kwang Hwa Moon, the seasonal variance is very little.
. The concentrations of 50% frequency from geometric mean for 1-day averaging time
were 264 ug/m3, 300 ug/m3 and 178 ug/m3 at Kwang Hwa Moon, Ku Ro Dong and
Shin Chon. And geometric standard deviation were 1.27, 1.38 and 1.41 respectively.

. The concentrations of benzene soluble mater were 26.9 ug/m3 at Kwang Hwa Moon,
22.7 ug/ms at Ku Ro Dong and 15.5 ug/m3 at Shin Chon, and the ratios to the T.S.P.

were 9.8%(range 5.6-14.8%), 7.0%(range 2.4-14.4%) and 8.0%(range 5.5-22.1%) resp-
ectively.

. The concentrations of benzo(a) pyrene were 8.5 ug/m3 (range 0.8-29.9 ug/m3) at Kwang
Hwa Moon 10.9 ug/m3(range 1.1-52.0 ug/m3) at Ku Ro Dong and 5.8 ug/m3(range 1.5-
11.4 ug/m3) at Shin Chon.

. The results of this investigation were relatively high in compared with the recommended st-

andards of suspended particulate in air of U.S. Environmental Protection Agency and

observed levels of benzo(a)-pyrene in U.S. city.
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Table 1. Sampling Period at each Area by Season.
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Season

Place Winter Spring Summer Fall

Commercial Area 27, Oct.-
13-19, Jan. 12-18, May 26, July- 2, Nov.

(Kwang Hwa Moon) 4, Aug.
Industrial Area 26, Febs- N
(Ku Ro Dong) 5, March 12-20, April 25-30, July 28, Oct.-3, Nov.
Residencial Area 24, April -
(Shin Chon) 24-30, Jan. 4, May 19-24, July 10-17, Oct.
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Fig 1. Thin Layer Chromatogram of the Benzene Soluble Matter, Spectrophotometer(a) and

Fluorophotometer(b: Emission, C: exictation) of Standard Benzo(a) pyrene and Benzo
(a)pyrene Part.



Table 2. The Concentrations of Total Suspended Particulate in Seoul City

(Ban. 1977~ Nov.1977)  (igim?)

Place Kwang Hwa Moon Ku Ro Dong Sin Chon
Season N A
Item Winter Spring Summer  Fall Winter Spring Summer  Fall Winter Spring Summer  Fall
Sampls
pe 7 6 7 7 7 7 6 7 7 7 T 6 7
Number
Average 281.2 289.5 249.6 2840 381.0 278.3 3124 3299 141.1 195.2 1954 240.7
Concentration +6500  +590°  x123° %9377 . #1138”  2434"  £774" im0’ £5i3”  rars” 479" x3s”
Minimum . 1853 199.2 2259 193.3 186.6 224.3 1934 222.1 1154 110.7 129.0 172.8
Concentration
Maximum . 3571 3 3536 2636 400.4 583.1 3410 382.1 548.6 256.4 230.5 256.9 278.7
Concentration
Total Average 275.6 + 659" 3259 + 1164 193.04549"
Concentration
*M:S.D
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Fig 2. The Comparison of the Concentrations of T.S.P. at each area and season
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Fig 3.

Log-histogram and Log-normal distribution of T.S.P. at each area.
a) Ku Ro Dong b) Kwang Hwa Moon C) Shin Chon
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Table 3. Comparison of geometric standard deviation

Palce No. of Sample S M Mg(1) Mg(2) Sg(1)? Sg(2)i’ I18g(1)-Sg(2)
Ku Ro Dong 34 115.1 3184 299.0 300.0 142 1.38 0.04 0.04
Sin Chon 34 55.1 184.1 1756 178.0 1.34 1.41 0,07
Kwang Hwa Moon 34 58.9 2751 269.1 2640 1.24 1.27 0.03

Mg(1) : Calculated geometric mean.

& Mg(2) : 50% freqency concentration
Sg(1)?:eexp. [In 0‘5(82/M2+ DI
.a 84% Frequency concentration
Se(2)™: = 50% Frequency concentration
Se=e exp In"*(S*/M’+ 1) i 300pg/m? Bkt 178ug/m* Sick  ¢]Z Nomogmphy
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Table 4. RPR Test results by area and personal characteristics.

Place Kwang Hwa Moon Ku Ro Dong Sin Chon .
Item Season Winter Spring Summer  Fall Winter Spring Summer  Fall Winter Spring Summer  Fall
Average 27.8 23.3 22.6 326 255 139 . 218 R 239, . 11.8 15.6 13.5 . 20.8 .
Concentration a33% 456t #3600t 207" 4.8 8.1 +101 455 418" £3.6 6.3
Benzene
Saluble R";‘g" 84 139 19.7 242 94 8.1 14.1 107 55 128 83 139
3 o . -43.3 286 -29.1 -50.5 496 218 -35.5 -35.8 -22.1 -18.6 -18.0 313
(ug/m ) Concentration
Total
{ Average 26.9£9.2" 2.743.1" 15.585.5"
Concentration
Average 186 2.6 48 2.8 19.9 7.6 11.6 22 96 8.3 27 2.8
Concentration
Benzo(a) Range :
pyrem; of 131 64 19 0.8 21 6.8 2.9 1.1 8.6 6.4 LS 2.0
(ng/m”) Concentration _59_9 :8.8 :10.5 '_45 -52.0 -11.4 -23.7 36 114 107 3.7 4.1
Total
Average 8.5:83" 10.9415.1% 5.813.5"
Concentration B i e
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Table 5. The Concentrations of Benzo(a) pyrene in Various Cities.

City Sampling year Concentration (ng/m3)
Los Angeles v 1966 2.2
Los Angeles ° 1971-72 0.03-3.5
Chicago» 1966 3.9
Detroit* 1966 4.0
New York* 1966 3.2
Pittsburgh® 1966 5.6
Indianapolis* 1966 11.0
Seoul® 1977 5.8-10.9
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