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A Study on Polynuclear Aromatic Hydrocarbons in Atmospheric Particulate Matters

—Based on the data aquired in Heukseok-Dong, Seoul—
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Abstract—This paper describes on the distribution of polynuclear aromatic hydrocarbons (PAHs)
in various size of atmospheric particulate matter (A.P.M.). A.P.M. in Seoul city were collected on
guartz fiber filter according to particle size using an Andersen high volume air sampler from Feb.
1983 to March 1984, And 7 PAHs (benzo(a)pyrene, benzo(k)fluoranthene, benzo(ghi)perylene,
benzo(e) pyrene, perylene, chrysene, and pyrene] were analyzed by high performance liquid
chromatography. The concentration of A.P.M. showed spring-winter maxima and summer-autumn
minia. The A.P.M. was lowest in the concentration at the 1.1~3.3pm particulates, and the
concentration increased as the particle size increased or decreased. But the concentrations of PAHs
increased with the decrease in the particle size, and were predominant in winter. The correlations
among the PAHs were high. And there fore, benzo(a)pyrene concentration could be considered as
the representive of PAHs.

AHfrrAFode ez wegEdelv PAHs7} mgmz @45 lotal 5 3 4f
wbE sl B Fol Ffrse] gleh P o] & et WwrbgA el FobxAl =l g PAHsw
AH EAF A FEHL JE AL o Z 9ol A ARy Wi Frlsk
Z e}l 44 (Polynuclear Aromatic Hydrocarbons, 2o sl B2 av s e AlFd whEuke] B
o] PAHs2 <fgh)ghghEo]th. PAHse| = 1A oz oA gleh
Well A4 o A &85 bebr] DNAF QA 2 olo] AAEL WA YA RFEAF Wt
Aot FHATE AT G " A FH A, 53 PAHse] £A 4615 @ =
Fof AEE ste FAEC B olFdAR 5 Hog AgA WrlEs FHede 9HEE 2
3] benzo(a)pyrene r}aF behAfel ek EA Aste] HfE7=, PAHs % benzo(a)pyrene,
2 oodx 9o FAF FAZE gL Horh benzo (k) fluoranthene, benzo(ghi)perylene, benzo

PAHs:= 4wk, A%, 97 C&, s|xaE 3t (e)pyrene, perylene, chrysene 9 pyrene®] tj
Aelge as B9 da AAERA wy  JFE R AEPEE 24%m 2 A4Y WE
=t we Felz, 93, HAE Fom g of thebe] HESA o] Hasls vl ch
Hol ek olelg A4AES da R 4F
AARES A2 AN E NET AT BAF 4 8 oo
of $E, A2 Yk Fa oA RRy
2 Z 0. 1~10pme] 94 712 AL JFH A] of—Benzo(a)pyrene, pyrene, chrysene, benzo
A A Fu A aEe] B9 obd, o|EFo]  (ghDperylene(e]} FIEMI4E, E7), perylene,

— 323 —



324 EF5Y - ol - H e
benzo(e) pyrene (o] 4+ Aldrich Chemical A}) =l I 1587t 285323519tk o]o1A 3, 000rpm
benzo(k)fluoranthene (R.K. Chemical A})= o2 1087 94 %8st alumina basic 2g%
PAHs 2554 24 AM&3t4 5, ethanol, alu- 2238 {8 FFL Esld -&7*/\]711 Z, wA
mina basic (70~230mesh ASTM), sod. hydr- omly 33 L&A7. L2908 TgEEy
oxide(e] 4 E. Merck), benzene, acetonitrile, (40°C o3P ol 4] Zu BZalx ¥ 7ﬂ 2mlE 7
DMSO (e} 4 Burdick & Jackson Lab.,, HPLC 3 AALE =% 5% NaOH 2mlE s} vortex
P, EFF(E9A %, FA9)Z 4853 PAHs oAz 287 wmubsls 3,000rpme . 10E7E
9 FZ ¢ HPLCEAS Adoz ALstg 1dEEsg . 459 Lomle: Hs sty
=5 23513 2kalell dimethyl sulfoxide 0,5mlE 7t

X —d 7] FfHE3 2R A ZEA  Andersen 8 g4zl A& HPLCE zHgez =gk
high volume air sampler (Dylec, model AH 600— 1~4 stage WE = o= 1/4% A Ta AFH 3}

238, model HVC 1,0000 & AF&3lds = o] o]&} back-up HE]S FAS W oew FF
oA s A9 4ol A (Paliflex productAbA], 1 2 A A ek o

¥ HEg A7 30cm, Back-up ZE 20x25cm) =
ARg-3tg vh, =q PAHs3-A 4 2.2+
E 28}z Shimazu LC-3AS A gglor], A=
13*1 33E e FR-530)0 % AH&3tgdeh.
2] 7+ 22 Zorbax ODS(Du pon’td] 250 4. Omm
LD)E #Aastg ot
7 2RI

1984y 39 209744 A]
A3t oFdf 43 -2 o] 4] Andersen h1gh
volume air sampler& /\]-—%—6]—0:] zAsg . =
A7 7% 6312 4847 = 724 7 ok 55
By [>7.0pm o)A (stage-1), 3.3~7.0gm
(stage-2), 2.0~3.3pm (stage-3), 1.1~2.0um
(stage-4), <1.1pm (back-up filter)]&}g =, 32
e 24A 7k vk 2 (2. 0pm (stage-

:;,__/’r_o‘ﬂ jﬂ =

EE—19834d 29 10¢HH
QX =

£ ] .EZI—:?- 6‘}45 =

3), <2 0pm (back-up))atsivh. A4 foA
= ZAA Na,SO;, Z3FgH ] 323 5] A 7
olg] (25°C, A% 50%) Jlo] ®spsle
ZFol AAGRT Adetx, THFAE A H A
Aol ol 24417 BAF A gkdle] Fakxio
Aol FRHEDFE AEetgd

PAHso| £& o M| —d 7 24530 =
e 97 1. 1pmo] 5] back-up JHE E2 A

oA 74 40mme) WE WA E AN ARz
2 o smm Axz 4% AQWe] YT B
amlE e F¥3 AAF WA 6mlE A &
Bsgeh B AT ARz 2ogsz
FANA 1587 328 F 94 AT AAs

HPLCEN ZAH—S=29 A48 HPLCE A

oo dAgS Foslgch olw] =&ML Zorbax
ODS(Du pon’td], 250%4.0mm LD.)& AR&-3h
9 o] o]%F4+& acetonitrile: water(9: 1), 3
& 1.0ml/min., A& &% 30°C 3 ¢ 100kg/
cm?o] glv}h, gk 7z PAHse] &7 23579 2

pyrene(Ex. 340 Em. 395nm), chrysene (Ex.
272, Em. 364nm), benzo(k)fluoranthene (Ex.
370, Em. 406nm), 413, Em.
474nm), benzo(e)pyrene(Ex. 335, Em. 379nm),
370, Em. 406nm)
benzol (ghi)-perylene (Ex. 385, Em. 110nm)Z-
Agegen 47

perylene (Ex.

benzo(a) pyrene (Ex. L
%713} retention time-2-
A7 7.5, 8.4, 10.9, 1.0, 11.2, 12.3 2 16.3
wolgieh. 7+ PAHsY] 3 4-¢3 wWSAFE
7 95.73(1 1D,  100.00(1.88), 97.5(1.71),
100. 00(1. 33), 101.50(2.96), 104.00(3.85) %
101.20% (2. 64%) 24 F3etglch. =3 A5
=AY AAdozA ABAFE 0.999

pay

ygzEn

i

1

Vel A et
FAFEE 164, 90pg/
mio 2 A 51.17~387. 87pg/m3e] W9l & el
7. Table Il A R{22 FxoA444 A%
2 3}7] (6~89Q)oll 123.79pg/mie 2 A s

g

J. Pharm. Soc. Korea



FHEAEF GITEE FHr

Table I—Concentrations of A.P.M. and polynuclear aromatic hydrocarbons in Seoul.

Sampling A.P.M.® . PAHs concentration (ng/m’) .

date (pg/m?) BP® B(k)F¢  B(ghi)P* B(e)P* Perylene Chrysene Pyrene
830210 88. 68 1.82 — — — — — —
30223 360. 09 17. 28 14.08 26.23 53.31 4,49 35. 88 21.39
830309 149. 38 4.31 — - — — -~ —
830325 72,20 1.79 1.54 9. 54 2.38 0.93 6.19 1.96
830413 166. 92 — — — - - —~
830120 387. 87 1. 14 — — — — — -
830427 130. 34 0.30 — 3.52 1.03 0.23 1.93 0.22
830303 194. 42 1.34 — — — — — ==
830511 252,28 L.72 — — — — — -
830378 228,32 1.59 1.86 8.92 5.99 0.60 3.24 4.96
830603 227,07 0.66 — - - — - —
830622 118.83 1.05 0.25 4.58 1.52 0.58 0. 30 0.34
830713 162.77 0.84 — — — — — —
830721 118. 82 0.09 — — — — — -~
83072 60. 31 1.31 0.05 4.03 0.88 0.19 0.10 0.08
830810 97. 27 0.7 — - — — — -
830825 81. 48 0.77 0.06 — 0.11 0.03 0.70 2.21
830915 120. 04 120 — -~ — — — -
830029 159. 3 0.12 1.64 2.73 0.79 0.52 5.97 8.73
831001 51.17 0.85 38 0.43 1.25 0.11 162 2.38
831007 166. 66 5.53 3.42 9.63 72 1.16 10. 69 12. 42
831013 113. 68 .0.98 — — — — — —
831016 109. 50 3.42 — — — — — —
831020 214. 20 8.54 — - — — — —
831026 182.90 5.41 — - — — — —
831110 136. 60 3.99 - — — — — —
831123 104. 33 3.47 3.36 6.27 0.01 0.83 9. 40 14.29
831215 117.59 — — - — — — —
831228 197. 46 12. 40 15. 32 20.31  48.60 3.86 22. 04 58,93
840112 211.52 9.90 8.17 12,35 73.92 4.98 21. 01 74.68
840118 248,51 — — — — — — —
810125 101. 34 — — — — — — —
840209 198.16 13.70 13.37 17.88  43.74 3.28 29. 21 76.82
840224 189. 59 — — — — — — —
840307 147.35 12. 00 12,48 17.43  28.04 4.34 30. 95 35.62
840314 193. 36 — — — — — — —
*840321 267. 24 8.38 10,90 14.84 23.91 1.92 23. 41 26.96
840329 135.39 7.88 9.51  15.86 17.15 2.31 21.52 27.41
Mean 164. 90 4.20 6.02  10.91 18.38 1.79 13.20 21.73
S.D. 73.48 4.55 5. 56 7.09 22.54 1.68 11. 80 24,97

a; atmospheric particulate matter,

e; benzo(e)pyrene,
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b; benzo(a)pyrene,
{; not determined,

*.

c; benzo(k)fluoranthene
; samplings for 5 stage

d; benzo(ghi)perylene,
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Table II—Seasonal change of A.P.M. and PAHs levels in Seoul(1983.2~1984.3.).

A.P.M? PAHs(ng/m®)
Season
pg/m®  F/T? B@@)Pc B(k)F? B(ghi)P® B(e)P! Perylene Chrysene Pyrene

Spring (March-May) 193.76  0.49 4.05 7.25 11.69 13. 08 1.72 14. 54 16. 19
Summer(June-Aug.) 123.79  0.56 0.78 0.12 4.31 0.84 0.27 0.37 0. 88
Autumn (Sep.-Nov.) 136.15  0.58 3.34 2.20 4.77 2.94 0. 66 7.00 9. 46.
Winter (Dec.-Feb.) 190.33 0.59 11.02 12.74 19. 19 54. 89 4.15 27.04 57.96

a; atmospheric particulate matter, b; fine particle/coarse particle+fine particle, ¢; benzo(a)pyrene,

d; benzo(k)fluoranthene, e; benzo(ghi)perylene, f; benzo{e)pyrene. These values are obtained from
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Table III—Correlation between benzo(a)pyrene and
the other polynuclear aromatic hydrocarbons
in Seoul air.

X v Y Eewstion oRenRt
B(a)P* PAHs a b r
B(k)F 1. 160 —0.703 0. 955
B(ghi)P¢ 1.324 3. 399 0. 861
B(e)Pt 4, 541 —4. 449 0. 866
Perylene 0. 332 0.031 0. 906
Chrysene  2.315 0. 200 0. 920
Pyrene 4. 257 —4, 350 0.878

a; benzo(a)pyrene, b; benzo(k)fluoranthene,
¢; benzo(ghi)perylene, d; benzo(e)pyrene.
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Table IV—Average concentrations of A.P.M.

(ug/m®) and PAHs(ng/m?),
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benzo(a) pyrene
4. 20, benzo(k)fluoranthene 6. 02, benzo(ghi)pe-
rylene 10. 91,
1.79, chrysene 13.2 %
sl =k

benzo(e) pyrene 18,38, perylene
pyrene 21, 73ng/m%o]

and their particle size

distribution.
<1. 1pm 1.1~2. 0um 2,0~3. 3um 3. 3~7. O/zm >7.0pm

conen. f % conen. % conen. % concn. % conen. %
A.P.M.2 7.51  35.99 13.59 6.23 19.31 8.85 24.55 11.25 82,22 37.68
Ba(P)? 1.19 81.59 0.43 11.00 0.18 4.90 0.07 1.79 0.04 1.02
B(k)Fe 9,14 83.85 1.21 11.10 0.49 4.50 0.02 0.18 0.04 0.37
B(ghi)P¢ 11.60 78.17 1.84 12.40 0.87 5.8 0.34 2.29 0.19 1.28
B(e)Pe 21.06 88.08 1.10  4.60 0.99 4.14 0.41 1.71 0.35 1.46
Perylene 1.48 77.08 0.26 13.54 0.13 6.77 0.04 2.08 0.01 0.52
Chrysene 14.42 61.60 5.22 22.30 1.86 7.95 0.83 3.55 1.08 4.61
Pyrene 15.48 57.42 5.21 19.32 2.89 10.72 1.87 6.94 1.51 5.60

a; atmospheric particulate matter,
e; benzo(e)pyrene, f; concentration
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b; benzo(a)pyrene,

¢; benzo(k)fluoranthene, d; benzo(ghi)perylene
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