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Studies on Benzo(a) pyrene Content in the Surface Soil of Seoul City
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ABSTRACT

Distribution of benzo(a)pyrene (BaP) in Seoul surface soils was investigated with a simple
micro-analytical method consisting of ultrasonic extraction, one-dimensional dual band thin-layer‘
chromatographic separation (TLC)and spectrofluorometric determination. The TLC was done in the
following condition: thin-layer plate; Kieselguhr G/Acetylated cellulose, Developer; 1st; ether, 2nd;
methanol-ether-water (4:4:1, V/V).

The results thus obtained were as follows;

1. All the samples collected from various areas were contained detectable amount of benzo(a)
pyrene. The range and average of benzo(a)pyrene contents in Seoul areas are 0.20 ~5.90ppm
and 1.01 ppm, respectively.

2. Benzo(a)pyrene contents in soils obtained from commercial areas were much higher than those in
industrial and residential areas. The contents range in commercial, industrial, and residential
areas are 0.31~ 5.90 ppm, 0.36~1.22 ppm and 0.20~0.67 ppm, respectively.

3. Benzo(a)pyrene contents in soils from major roads were far higher than those from side or park
roads. The ranges of benzo(a)pyrene contents in major, park, and side road are 0.40~5.9. ppm,

0.20~ ' 0.70 ppm, 0.31~1.30 ppm, respectively.
These findings suggest strongly that surface soils in Seoul city are polluted by benzo(a)pyrene

probably emitted automobiles.
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1) A %
O Benzene (3##k PEET BA)
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o Ethyl alcohol (3# Merck,
Germany)
O Dimethyl sulfoxide(H.P.L.C H,

Burdick and Jackson Laboratories

Inc,, US A)
O [EEE: methyl alcohol-ether-water
4:4:1, V/V)

methy lalcohol(—# HFE{bm HA)
ether (—#k MM T )

o TLC plate(one-dimensional dual
band thin-layer chromatography ;
Kieselguhr G (4x20cm)/Acetylat-
ed cellulose(16x20)) (Rt o
)

O Benzo(a)pyrene standard (FIXcii
#OHA)

2) & H
MEHA OTMEATS) ER e (tEH, AR
Foll 4 1983F8H21AY-H 8H28H A %
BEFE RAS AT
3) KR Y KE

O sieve (KP V)

O ultrasonic  extractor(1.2Kw, 28
KHz, Hanil ultrasonic Co. Korea)

O centrifuger (Max. 3000 r.p.m. B
LR

O TLC tank(25x22x22cm, FifHE
#{E, Korea)

o UV lamp (365nm, black light
eastern corp, U.S A)

O spectrofluoro meter (Aminco-bow-
man spectrofluorometer, Amer-
ican Instrumental Company U.S.
A)
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1) BaP9 #il »

FREg tE REE A (80 mesh) & A A L
B 2 2dE REY 98 EMES g€ K
Hu3led 100ml conical flaske] @1 o 7))
ethanol 2ml, benzene 8ml& fngtc}.

AR AERE Mol 4 3090 HE %, L
e AdFAsml) el &4 ¥x, Ei bk
EE (3000 r.p.m.) & 204 frac. e

3 FERS O APl A4 ¥3 o)A E
REH LR @ (Y] ¥ =)
2) rBERAE

Axlik b9 BaP: one-dimensional dual
band thin-layer chromatographys #|Hjs}o
THER )

o] TLC plateg 37 Aol 110°C o A
1R A= ndh &A% KB KE s
o WwHAZG. 2 #% o TLC plate?)
Kieselguhr G /&l #H¥tel —F& (100xl) 3}

Soil 1g(80mech) (in ]gy)ml conical flask)

!

l (extracted solution)
transfer to }5ml test tube

supernatant

graphy.

activation : 110 T, 1 hour
spotting amount : 100 gl

developing distance :

detection
—— scraping -off of Bap spot
Bap spot

DMSO soln.

developer : |st;ether (3 times)

addition of ethanol 2ml and benzene §ml
ultrasonic extraction (for 30 minutes)

centrifugal precipitation (3000rpm, 20 minutes)
— Sseparation by the one-dimensional dual band thin-layer chromato-

T L C Plate : Kieselguhr G/Acetylated cellulose

2nd;methanol-ether-water

(4 +4:1, V/V)
10cm from the boundary line between both
layers,

: fluorescence under UV ray (365nm, 253nm)

—— addition of 3ml of dimethyl sulfoxide (DMSO)
—— ultrasonic extraction (]5min)

—— centrifugal precipitation(3000rpm, 15min)

identification and determination by spectrofluorometry.

Fig.l Analytical procedure for simple and rapid analysis of BaP in soil
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Fig.2 One-dimensional dual band

thin-layer chromatogram

A .D:standard solution
B.C.F:sample solution
a:Benzo (a) pyrene
b:Benzo (b) fluoranthene
c:Benzo (k) fluoranthene

d:Benzo (a) antracene
e: Perylene, f:Fluoranthene

g:Benzo (ghi) perylene

PR #& 7T f&o acetylated cellulose f& Lol
sy# BaP spotE ultraviolet light2 R#
BaP spote} H#ksted #@iisla scrapingslhod
Al g3k (1smlyel ¥+
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o} 7)ol dimethyl sulfoxide 3mlZ in3la,
BEE #EREBA 1578 KE %, &L Lk
BIE(3000r.p.m. 1558 Weh. ol ko
BiEe ke spectrofluorometer 24 HIE§F
t}.

N E B

ik Bl—¢ ko2 #Rs 17
KRS B R slo) spectrofluorometryel
9J&} exitation spectrum 370nm, emission
spectrum 407nmel) A WE shed Ko BES
Midhol = Ok iRE S MY oEN BERS
moat ok, Rl K3l ikt e BaPiRE S
skt

3. R H EE

3.1 BaPe] [z
X 1€ &Kikol 28 standard solution2|
[k E RERERS vhebd el
standard solution?] —F EEE TLCd)
spottingste] kel ol rHrE #Reld.
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Table 1. Recoveries of Benzo(a) pyrene
and their coefficients of variation
in the (ultrasonic extraction-one
dimensional dual band TLC

-spectrofluorometry) method.

A; amounts " .recov-

subst- added(pg/g) ery of Mean ¢ y
ance B :observed Bap :
value(ug/g9) B/A %)
A 0.250
B-1 0.229 91.6
Benzo B-2 0.233 93.1
(a) B-3 0.241 96.5 93.6 2.07
pyrene B-4 0.231 92.3

"B-5 0.236 94.4

C.V; coefficient of variation,
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kg/E%) 02 Jedm, i) gagdAse
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O 0.5-0.7
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® 1.0-

Fig,3 Distribution of BaP. contents in Seoul area soils
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Table 2. Average BaP content at

each district in Seoul

District N Mean S.E
Chung-Gu 10 2.55 0.31
Chongro-Gu 4 4.34 0.73
Tong jak-Gu 13 0.84 0.09
Yongsan-Gu 0.92 0.37
Sodaemun -Gu 0.55 0.20
yongdungpo-Gu 24 0.67 0.04
Kuro-Gu 12 0.64 0.05
Kangnam-Gu 19 0.62 0.05
Kangdong-Gu 6 0.43 0.06

N 197
S.E. : standard error of mean.

Mean :arithmethical mean

Unit:p9/9

Table 3. Districts in Seoul where

average BaP contents were

high
Bap
sampling area content
(pg/9)
1 Sejong Cultural Cen- 5.90
ter
92  Seoul Metropolition 4.68
Police Bureau
3 Kwangwamun-Kyobo . 4.56
Bldg.
4 Chongno — Ankook dong  4.56
5 City Hall 3.54
6 Myong-dong 3.04
7 Seoul Station 2.78
8 Chonggyechon 2-Ga 2.45
g Chongno 1 Ga 2.35
10 Tongdaemun Stadium 2.03

&7} #1045, 0008 Fo= Ry EEe] @
& o] BaPofhizh w-& W ¥4 B
22 2 ovE FAAAH IG5 FEMI}
< &, TR ke e S 5%
Holx JeAET & & U,
2 e el e Haraye) Y s AT Atz
2] Zebe] 1.95pg/g, THIEAL =2 1.45
wug/g, AM2g7AE mAEY 1.22ug/gFo R
v oy L& 68 Jeblia o

HE4E Fold 93 HRE IR BN
o]l BaPe] &S HEKI Add EE#
0.20~0.67ug/g("F¥y 0.46ug/g), WX
0.31~5.90ug/g (T 1.36ug/g), T X#is
0.36~1.22ug/g(BF 0.73ug/g) > 2 BEH,
o] MY FLE H4MmE el 3 TR,
EEmg HeZ AA Jdehde 2 2 5 A
o}
=&

|

L)

ERe] W TERBERCT 1.67
rg/g22 1A & SERMME Roln Y=
5, REA, MHEFAANY R HA
eptoh.

BiEiko) THMgrc & BaPgE &

Table 4. Benzo(a) pyrene concentra-

tion in soils 1n resident-
ial, commercial, industrial

principal roads, side rods

and park.
sample area N Min Max Mean S_E,
residential 25 0.20 0.67 0.46 0.03
commercial 54 0.31 5.90 1.36 0.17
industrial 18 0.36 1.22 0.73 0.05
principal road 39 0.43 5.9 1.67 0.21
park & APT 17 0.20 0.70 0.48 0.04
side road 41 0.31 1.30 0.61 0.03
total 97 0.20 5.80 1.01 0.10
N 197

AR AL 0% B2 1989

S.E, :stand error of mean
mean : arithmetical mean

unit: ug/g
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Fig.4 Relation between concentra-
tion of BapP and its accumu-
lation frequency according
to different area.

A) residential area

B) industrial area

C) commercial area
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