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Aromatic Hydrocarbons(PAHs) in Atmospheric Suspended
Particulate Matters

Gon Ok, Hyo-Bang Moon, Sung-Hee Ji and Young—Ho Han

Faculty of Earth Environmental Sciences, Pukyong National University
Nam-gu Daeveon3-dong 599-1, Pusan 608-737, Korea

This study was carried out to observe the concentration levels and characteristics for
polycyclic aromatic hydrocarbons(PAHs) in atmospheric suspended particulate matters using
TSP and PMip high volume sampler. Sampling site was Pukyong National University(PKNU)
located at Daeyeon dong of Pusan, Haeundae and Industrial area to assemble chemical

factories during the pcuuu u1 February to Nuvmubcx, 1998. As a result

roneceont
resuil, mean \,uu\.,\,uuratlcﬂ of

TSP had 81.95~133.92 gg/m’ and 42. 29 81.42 pg/m® for PMiy. Mean concentratlon of total 16
PAHs was 2.24 ﬂn‘/ms and 143 no’/m in PKNUJ QlfF 1.18 1’\0/“’!3 and 0.54 ng/m in Haeundae
site, and 4.06 ng/m and 2.89 ng/rn in Industrial area site for TSP and PMuo respectively. It
means that PAHs concentration was caused by sources. Especially the case of benzo(a)pyrene
concentration for each site certainly represented local concentration patterns contributed by
sources. The profile of PAHs in TSP and PMiy was appeared in concentration order of BbF,
Chr and BKF for PKNU site, BghiP, InP, BbF for Industrial area site. Correlation coefficient
for each PAH was generally high in compounds having same ring group and correlation

coefficients in PMio was higher than in TSP.

Key Words : PAHs, suspended particulate mattres, TSP, PM, Benzo(a)pyrene, correlation

coefficient
1. A4 &

2 wEeae] dde] o3 AAEF
Aile B LAEAE oI HIULoH, 53
QEAE AR & AZFd FAZE H8F
Azl 2Hle] Foiz WrledY AAALS BH%
AXz gtk HZ &4 Foll SASE tolSAlE
H 23 YRuudEd & 34 32284 #dEE
Aol ey eE FulFste FEAS ez
WA 7t de FAd ol ol Edd d

,EA NE, A4 A= Fol diF

Holld o g & ¢e7] Benzola)pyrene
EIE Sy ‘3}3&‘%"‘0% 3i‘f—’r‘-:“:(Polycychc Aromatic
Hydrocarbons, ©]3} PAHs)= AdE 59 8¢

Ads B o& A= o dAde 8
A 87 o gy BxHol Yk’ 53] )
QoA LAY PAHs 5 BATo] & ARES

Aol s @, AL ARFAL
248 FAstel ANE FUY IS4
Aoz pudm ok w3 oY S
NFAAE THed e A FHE S0
oz EAST slow @AFAN FEAASA

Zaho] &AW HHH) B4 AT

F

i
U-‘iﬂ o, I ’Ulﬂ
)

ro

o flo
oy o 2oy Lo

Mr o

¥



266 e =

o) 2ot WHTYe] WiFlgo As) A
AEe] FHelA ool WH ] F BE
N A9t AEHm Joht aeu f7a
2 GdE HAE LY AP
=3 4re gela ¢

A7 87 E

do
o)
i)
fo
r°l'
rzi

2:2
lo
ka
<
o}
il
g Mook 10

e
il
o4
e, |
0
rEL W H HU
o £
- -
e Looff B oL |
Mo &0

Lo B

i
-

ke

A 9] Benzo(a)pyrene H]
fﬂ' A7 == /\]izﬂ-r] H“ﬂ, A A
M=

£
n_ﬁ
of
K
XZ

Zko] HIJL-%*;E%— H] £
Benzo(a)pyrene £9] 7| &=
A AAlE AT 29E WA 3

’b**dr*é,'

N

Sw

Tt

& ,»% A% & 1 nnéw:i I3} =
£4 ed¥y) =

el
o g o] ;o]
_2_./7JI

o>
e
N
o
=

0,
jud)
_
(e
e,
=2

[e]

o Eg offt
2 &
o
T
S i

—

or b

o O
Mo
£ o
>
>
N
N
X
X
Py
3
3

8ok
X

Ry
EJ
N
J8
lo
o
X
K
ol
=

38k FAo]
area)= A3
< Table 1°] L%EF‘—H%{
UER AT

ruEl
7]
)

_\1
o ol
H 8 [‘_,Vl
-
o

£ 9= Fig. 19

Table 1. Sampling sites and periods measured in

this study.
Sampling sites Sampling periods Sources
17 ~ 21 February
8 ~ 14 May
PKNU Stationary - Mobile
10 ~ 13 September
20 ~ 24 October
23 ~ 27 April
Haeundae 22 ~ 29 June Residental - Mobile
7 ~ 11 October
] 15 ~ 18 June
Industrial Industrial
area 14 ~ 19 September
<
&
Aﬂ NA g\v
Industrial area @
i’y ~ [\/
—35°15°
Pusan—Haeundhae
i e ~
Pusan*PKh["\F\/\)
v @ A
W
q %km
! i 1
129°00° 129°15°
Fig. 1. Map showing sampling locations in this
study. -
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Instruments Inc.) High Volume Sampler& 2 A|zZH
o2 24 AN A% HF3Ieon, o
1200~1500 m® ©]%{Th GFFs: A& E

¢

= o}
FH &
4

s I

& rp



W7 EHEY F RIS TAPAHDY BE 47 ¥ 54 267

e 278 o]4-3te] AT T AegM Ax
3t A}%o}aiﬁ‘r AHE GFFse 3)43}o] ‘?:l% -
HAACIE A BE F FAg ZAsdon,

B FExE Ao AF R 2 4k olom 8L

Q =1 A1
SP& PMio& ¢} &35+

=& Table 3o Jelggor
23. F+ & Table 39141 Uebd A8 713 2] odsto)
4+ Industrial area®t PKNU #+=x]4 13

AHE GFFse 712, A2 22 05 cmel =7 il Haeundae BEAYY ¢o2 T2} =4 vl
=2 ZA e Toluene: ACQLO’I‘IEKQ‘ 1) 150 me=2 4 A Y 7] § BREAS B FdEtE x o
L EFX BFH FZ2[Reflux extraction)dF o, 25 Abe- 7}73% & 4 Atk Fig. 2914 B9 Industrial

=< BH¥YE AAHA Rotary evaporator(EYELA area® AYF 2 AZAH WHHE YRR
% 10 M2 F%3 ¥ n-Nonane 500 W& 24 /\]Zl- ol 7 71E210 TSPl thsh 150 g/,
TUE F n-Hexanel 2 Sujd3 3t AlL3}9c). PMioell thall 80 pg/m’e] mX=] 2als RAow 1

HFREAA A% w4 Al edmi o
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S Y& Fig. 3904 YEld oS 9 AdaA

SridE @ AEE 10 mf THF F 600THA AL S R AW FFEoE 27 FAS

2 At g4std A7 A(F4,70~230mesh, Art YEIZ QlE Ao2HE o|Bo] TUI wjag
No. 7734, Merckiit) HA Zdol 10% CH:Clyn- o 7o o3t RAYL & 5 Yk

Hexane 50 m=2 FH4A10 & 34 Fu7iz ¥ '
3 5 AANY7FAZ purgedte] HF 100 w~1 nd & Table 3. TSP and PMio concentration for each

it

A8t HRGC/HRMS-SIM(Selected Ion  Monitoring, o : .
o3 SIMoz BAHUT AA Zde 5ee Ste  Ttem —oncenirationt :/m )

s R R e AR = Range Median Mean S.D.
HA87] 8 165 PAH EHEES 3 3 Zel TSP %6.09 ~ 206 938 10217 457
Tt THAIZ L Py Wwe=E A PKNU PMio 2704 ~ 987 4567 5444 %614
Eslgon 1 Ax 348 81.7~1009% AE Haeundae TSP 4972 ~ 12939 81285 8195 229
2 2537 Jehdch PAHs 34 £4S Table PMy, 262 ~ 747 461 4929 1673
ool 11l 1103 1] Industrial TSP 6217 ~ 20836 1066 13392 7265
o7 TR AT area PMy 4174 ~ 17621 566 8142 4733
Table 2. Analytical Condition of HRGC/HRMS 250

for PAHs. .

Items Condition - =
GC/MS HP6RIGC/TMSTOOMS £
Colurmn HP-5 (30m X 0.32mm X 0.25;m) H
Oven 80°C(1min) — 5T/min —280°C(20min) H
Carrier Gas Helium, 1.5m¢/min 8
Injection Mode - Splitless
Ionization Mode El+

lonization Energy  70eV

ISP__PM10 ISP PMIQ ISP PMIO

Injector 280°C PKNU Haeundae  Industrial area

T Qatiren 30N ) .

S RS o Fig. 2. TSP, PMjo concentration and standard
Resolution 10,000

deviation for each site,
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Table 4. 16 PAH standards, abbreviation, structure and mean concentration of PAHs in TSP and

PMyo for each site(pg/m®).

' o PKNU Haeundae Industrial area
Chemical Abbreviation Structure TSP PMio TSP PM TSP PMio
Napthalene NaP @ 4747 2884 R4 1917 12.9 9.26
Acenaphthylene AcPy & 474 2.14 22 1.12 6.17 4.08
Acenaphthene AcP O‘O 092 0.13 0.67 0.36 022 0.11
Fluorene Flu 110 345 3% 239 2103 1932
Phenanthrene PhA OOO 12337 653 507 359 13831  106.83
Anthracene AnT 118 568 263 118 164 1157
Fluoranthene FluA ©:8 21598 11656 2.1 28 1758 14826
Pyrene Pyr d?@) 20762 12181 8289 4176 13344 11442
Benzo(a)anthracene BaA OO‘O 12641 7495 2811 1545 7678 6676

Y )
Chrysene Chr Cry L2l 17158 1236 506 44346 34505
FA
Benzo(b)fluoranthene ~ BbF % 39137 20373 18814 9497 7RB 47342
Benzo(Wfluoranthene ~ BKF (?(:1:8 27921 20167 12336 B2 47258 3255

Benzo(a)pyrene BaP 68.39 42,05 19.44 853 185.13 151.46

Dibenzo(ah)anthracene DbA 3731 27.04 2642 12.34 91.15 77.04

coey
Indeno(1,2,3-cd)pyrene  InP Cr ) 213 137 115 678 71389 510

{
Benzo(g,h i)perylene BghiP ESEED 212.55 1295 22843 63.44 778.42 523.76
Total PAHs 224035 142836 118036 53552 406393 2896.84
200 6
v - g .
160 _J ...................................... l ........... g 51
z
E s R T LR R R R PR PINFNMMNAPPPIIIINRY [ S E
5 3_; 34
g =
§ - R PR -E 5]
8 [ ]
ol — R ... g/ RS y=0.7549¢-0.268
§ . . r2-0.9382
° - T T s 3 . s & 7 e
PKNU Haeundae Industrial area Total concentration of PAHSs in TSP(ng/m3)
Fig. 5. Comparison of Benzo(a)pyrene concentration Fig. 6. Correlation for total concentration of PAHs

for each site. in TSP and PMjg.
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Table 5. Correlation coefficients(r) for each PAH compound in TSP.
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TSP NaP Flu PhA AnT FluA Pyrr BaA Chr BbF BkF BaP InP DbA BghiP

NaP -0.30 1.00
Flu 021 -011 1.00
PhA 011 031 078 1.00

AnT 020 017 08 090 100
FluA 015 042 065 090 08 1.0

Pyr 006 059 052 087 077 09 1.00
BaA 014 050 052 08 08 09 09 100
Chr 03 013 080 09 09 08 074 08 100
BbF 024 -004 08 08 08 069 059 063 092 1.00
BKF 023 007 084 08 084 069 063 063 08 097 100
BaP 032 -012 08 079 08 062 051 062 087 08 08 100
InP 026 -033 084 061 066 037 024 028 073 08 08 08 100
DbA 014 -019 079 060 063 032 025 029 064 08 032 08 093 1.00
BghiP 022 -033 078 0% 062 036 022 028 073 08 081 08 097 084 100
Table 6. Correlation coefficients(r) for each PAH compound in PMio.
PMic NaP Flu PhA AnT FltA Pyr BaA Chr BbF BkF BaP InP DbA BghiP
NaP -0.15 1.00
Flu 021 -036 1.00
PhA 026 003 067 100
AnT 022 -0.10 069 088 100
FiuA 030 015 047 087 081 1.00
Pyr 024 038 032 08 074 094 100
BaA 025 029 025 07 070 090 09% 100
Chr 041 -007 059 092 08 092 084 084 100
BbF 024 001 065 093 09 08 08 08 094 1.00
BKF 021 004 061 092 093 08 08 08 092 097 100
BaP 040 -028 079 077 08 079 057 05 08 078 082 100
InP 035 -036 078 079 088 073 057 05 083 08 08 097 1
DbA 014 -027 09 076 08 058 047 041 071 08 081 087 08 1.0
BghiP 036 -039 078 077 08 071 054 052 083 080 08 09 039 087 100
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