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Abstract : The purpose of this study was to investigate the concentration levels, distribution characteristics and blood con-
centration of Polycyclic Aromatic Hydrocarbons (PAHs) at ambient air in Industrial Complex Area. The samples were collected

at 4 sites in Industrial Complex Area and its vicinities. The result indicated that there was the difference of PAHs concentration as
followed local characteristics. The level of average concentration of PAHs in the air in Industrial Complex Area was 14.52-
193.48 ng/m3. The level of average concentration of six materials with possibility of cancer creation was 1.65-13.44 ng/ms. The
concentrations of PAHs were generally low, but Jechul-dong is considered an area where consistent monitoring of PAHs is

required. In addition, benzo(a)pyrene was detected in every atmospheric sample, however the concentration was not high. The
level of concentration of benzo(a)pyrene in the air in the Jechul-dong was 2.89 ng/m3. But, the concentration of the PAHs in
Jechul-dong showed that the Benzo(a)pyrene concentration is above 1 ng/m3 of air quality standard(EU). The results of the
concentration level of PAHSs in the blood from 240 persons who were exposed directly were surveyed, it was 1.12~11.45 ng/m’
for man and 1.20~26.89 ng/m3 for woman. It was indicated that the difference between the genders was very little. The ac-
cumulation inside human was anticipated as the PAHs concentration in the blood for the aged was very high. Industrial Complex
Area and its vicinities are an area which has been greatly influenced by PAHs and environmental contaminants. It is necessary to

control the emission sources of PAHs and to construct an observation system at Industrial Complex Area from now on. It is time

to reduce the risk factors for health and environmental disease to protect the health of resident in Industrial Complex Area and its

vicinities.
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Table 1. Location of sampling sites in Industrial Complex Area and
its vicinities

Sites Locations
Songdo(A)

Comparison

Songdo-dong, Namgu

Direcct exposure

Haedo(B) | Haedo-dong, Namgu
group
Jechul(C) | Jechul-dong, Namgu
Heunghae(D) | Heuonghae, Bukgu | Indirect exposure group

®)

Figure 1. Location of sampling sites in Industrial Complex Area.
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Table 2. Instrumental conditions of Polycyclic Aromatic Hydro-

carbons (PAHs) by GC/MS
Items Conditions

GC/MS Agilent 6890N/5973MSD

Column HP-5MS (30 m x 0.25 mm X 0.25 pm)
Ion source temp. | 230 C

Injector temp. | 280 C
Carrier gas He (1.7.5 mL/min)

Injection mode | Splitless

Tonization mode | EI mode

80 C (1 min) —5 ‘C/min—280 C (0 min) —
10 C/min—300 C (10 min) —320 C (7 min)

GC oven program
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Table 3. Selected ions of Polycyclic Aromatic Hydrocarbons (PAHs)

by GC/MS
Compounds Selected ion (m/z) RT (min)
Naphthalene 128 129 4.62
Acenaphthylene 152 153 9.59
Acenaphthene 154 153 10.22
Fluorene 166 165 12.38
Phenanthrene 178 179 16.67
Anthracene 178 179 16.82
Fluoranthene 202 200 22.12
Pyrene 202 200 23.08
Benzo(a)anthracene 228 229 28.78
Chrysene 228 229 28.92
Benzo(b)fluoranthene 252253 33.45
Benzo(k)fluoranthene 252253 33.55
Benzo(a)pyrene 252250 34.61
Indeno(1,2,3)pyrene 276 277 38.78
Dibenz(a,h)anthracene 276 277 38.95
Benzo(g,h,i)perylene 278 279 39.59
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Figure 2. Correlation of ZPAHs (TSP) and ZPAHcarc (TSP).
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Figure 3. Correlation of YPAHs (PUF) and ZPAHcarc (PUF).
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Figure 4. Correlation of PAHs (TSP + PUF) and ZPAHcarc (TSP +
PUF).

Figure 4°J+= ZPAHs (TSP + PUF)%} ZPAHcarc (TSP + PUF)
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Figure 5. Comparison of concentration levels of XPAHs (TSP + oA AFHE F 165 thehFSeal2313-E(PAHs) 9 &
PUF), ZPAHs (TSP) and ZPAHs (PUF) at ambient in In- ok A IARCO|A] BFoF BelslsteEs 7k26ta 9= Benzo

dustrial Complex Area and non-industrial area. (a)anthracene (BaA), Benzo(b)fluoranthene (BbF), Ml Z(k)Z =l

All(Benzo(k)fluoranthene) (BKF), % (a)x] dl(Benzo(a)pyrene)
2 AFAS e QT 31, Figure 59 ZPAHs (TSP + (BaP), Dibenzo(a,h)anthracene (DbA), 21d|=(1,2,3-cd)T] H(In-
PUF)°] ot ZPAHs (TSP)9] 7]oJ%= 4 ZPAHs (TSP + PUF) deno(1,2,3-cd)pyrene) (InP) 5 6% 2] t}SHIFZErSlA S
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Table 4. Concentration of Polycyclic Aromatic Hydrocarbons (PAHs) at ambient in Industrial Complex Area and non-industrial area

. A (Songdo) B (Haedo) C (Jechul) D (Heunghae)
Compounds and site/samples

TSP PUF TSP PUF TSP PUF TSP PUF

Naphthalene 0.07 1.25 0.14 2.13 0.61 4.54 0.07 0.78
Acenaphthylen 0.01 0.11 0.07 0.03 0.07 1.36 0.02 0.12
Acenaphthene 1.65 0.11 0.72 0.23 1.24 1.96 0.33 0.06
Fluorene 0.11 0.48 0.07 0.63 0.13 3.85 0.01 0.52
Phenanthrene 0.89 5.90 0.37 9.28 0.89 75.89 0.18 5.93
Anthracene 0.93 0.34 0.55 0.63 0.82 10.11 0.04 0.48
Fluoranthene 0.36 1.72 0.56 3.59 2.11 34.06 0.34 1.52
Pyrene 0.29 1.80 0.11 2.96 2.39 32.98 0.28 1.29
Benzo(a)anthracene 0.28 0.11 0.24 0.13 1.49 1.58 0.13 0.15
Chrysene 0.26 0.22 0.71 0.39 2.15 3.08 0.23 0.28
Benzo(b)fluoranthene 0.33 0.04 0.56 0.04 3.47 0.16 0.34 0.01
Benzo(k)fluoranthene 0.17 0.01 0.30 0.01 1.26 0.04 0.27 0.01
Benzo(a)pyrene 0.23 0.02 0.19 0.03 2.78 0.11 0.17 0.04
Indeno(1,2,3)pyrene 0.23 0.19 0.41 0.14 1.51 0.65 0.30 0.25
Dibenzo(a,b)anthracene 0.03 0.01 0.07 0.03 0.38 0.01 0.04 0.03
Benzo(g,h,i)perylene 0.26 0.01 0.48 0.01 1.79 0.01 0.29 0.01
$PAHs (ng/m’) 6.1 12.32 5.55 20.26 23.09 170.39 3.04 11.48

~PAHs (TSP + PUF) 18.42 25.81 193.48 14.52
SPAHcarc (ng/m’) 1.27 0.38 1.77 0.38 10.89 2.55 1.25 0.49
YPAHcarc (TSP + PUF) 1.65 2.15 13.44 1.74
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Figure 6. Concentration levels and trends of PAHs and PAHcarc in
gas/particle portion at ambient air.
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(Unit: ng/m’)

Industrial region A B C D E F G Mean
Naphthalene 2.044 1.457 0.995 0.910 3.442 3.487 5.068 2.486
Acenaphthylen 0.762 0.101 0.100 0.059 1.553 1.719 0.337 0.662
Acenaphthene 0.040 0.010 0.000 0.136 0.984 0.000 1.777 0.421
Fluorene 3.647 1.195 1.415 1.084 2.834 4.760 2.534 2.496
Phenanthrene 15.833 5.786 6.047 4.466 11.376 20.942 10.360 10.687
Anthracene 1.181 0.206 0.354 0.092 1.071 2.489 0.738 0.876
Fluoranthene 6.239 2.492 2.534 1.981 4.433 7.555 4.455 4.241
Pyrene 6.528 2.605 2.497 1.901 4.200 7.655 3.761 4.164
Benzo(a)anthracene(*) 0.752 0.149 0.194 0.201 0.901 1.104 0.900 0.600
Chrysene 1.848 0.497 0.734 0.793 1.675 2.319 1.804 1.381
Benzo(b)fluoranthene(*) 1.501 0.426 0.645 0.710 1.289 1.943 1.743 1.180
Benzo(k)fluoranthene(*) 0.448 0.138 0.205 0.283 0.425 1.936 0.955 0.627
Benzo(a)pyrene(*) 0.673 0.124 0.190 0.233 0.908 1.068 1.180 0.625
Indeno(1,2,3)pyrene(*) 1.255 0.628 0.862 0.588 1.134 1.239 1.335 1.006
Dibenzo(a,b)anthracene(*) 0.390 0.450 0.482 0.203 0.246 0.215 0.436 0.346
Benzo(g,h,i)perylene 1.302 0.746 0.844 0.611 1.085 1.383 1.324 1.042
~PAHs 44.444 17.010 18.097 14.250 37.555 59.815 38.706 32.840
~PAHcarc.(*) 5.019 1914 2.577 2.218 4.901 7.506 6.549 4.383
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Table 6. Concentration of Polycyclic Aromatic Hydrocarbons (PAHSs) at blood in Industrial Complex Area[4,6]

PAHs (In blood) Mean concentration -
Songdo (N=114) Haedo (N=76) Jechul * Cungrim (n=12)

Benzo(a)pyrene ND.” N.D. N.D.

Benzo(a)anthracene* <0.02 <0.02 <0.02

Dibenzo(a,h)anthracene N.D. N.D. N.D.

Benzo(b)fluoranthene N.D. N.D. N.D.

Benzo(k)fluoranthene N.D. N.D. N.D.

Indeno(1,2,3)pyrene N.D. N.D. N.D.

Naphthalene 3.21 2.58 222

PAHs Acenaphthylene N.D. N.D. N.D.

(ng/L) Acenaphthene N.D. N.D. N.D.

Fluorene 0.06 0.05 0.05

Phenanthrene 0.10 0.09 0.09

Pyrene 0.10 0.08 0.07

Anthracene 0.02 0.01 0.01

Fluoranthene 0.12 0.10 0.08

Benzo(ghi)perylene N.D. N.D. N.D.

Crysene” <0.02 <0.02 <0.02

" N.D : Not Detected

anthracene-2- 0.13~0.57 ng/m’Q] &= B2 vjehfigict Ak ] 7]51E 2 0.05 pg/Lo| it #dE @l(Phenanthrene)S 0.04~
o7 ALAIA el AdEo)| 4 2] Benzo(a)anthracene =7 0.57 pg/L, 7|38+ 0.09 pg/Lo]gial, QFE 2}Al(Anthracene)
ol w2 202 Yepyth BE 2] ti7] AlmelA Wiz < 0.01~1.34 pg/L, 7|5}g 32 0.01 pg/Lo| it L, 23
(a)7) A (Benzo(@pyrenc)®] A&o] Bl o} HEL Bx] & 24090 AF F A2 Y FEISAR(PAHS)
gk o =g AR Ak WA A9 1L12~1145 pgll, o4k
B ATEANE SUT 23t FEAGNA AhE AR AP 1202689 pglle] SEREE ehfoieh. @R vlaA
ChEh =Sl A R(PAHS) S22 A YERg T, 3HA| o o] 1} edl(Naphthalene) ¥+ 0.99~12.76 ng/Le] £
ool A Wl Azlo] A3 XM CEIFHLESLRPAH) 2 B JSHFE 1.96 pg/Lo] L, = 2 d(Fluorene)
Lrl ko Aoz ey, FeR| o)A dHAYEt PAHs: <l 2 0.02~0.12 pg/LY] HERIE Hgow 75 P 7S 0.06
2 7] 29 ro 2 IS F= AoRE XAE QL ® pg/Lo]}itt. #HWtE dl(Phenanthrene)2 0.04~0.14 ng/L, 7|5H%

5t B ALATE Table 50 UEFYS0] 7|2 A7x19] ti7)
St O HE(PAHS) 9 A2 HeH4-5,11,15]
A3 FHA o] kS ehsla= 45 FHE(PAHs)
T AHS AQshd o2 FAA| 3t v wst

= 0
o] B4 ¥ & £ HEHdIth

3.3. Ctetl e REI et A SIS (PAHS) dM & 5=
FTIAS A=A o] AT Qe FHUEY] HE F
crehy et el 28t gha(PAHs) 0] Aol M= FFEFS
HEAoR gelsy| flste] = H e AHANIER) oA A€
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