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Abstract

Samples for estimating concentrations of polycyclic aromatic hydrocargons(PAHs), total petroleum hydrocarbons(TPHs), and
benzene-toluene-ethylbenzene-xylene(BTEX) were collected at the tidal flat sediments of 8 coastal sites in Incheon, at
seventy-two sampling stations for the surface sediment and twenty-four stations for the sediment core, twice in the spring
and fall in 2011. This study was performed to evaluate the distributions of seasonal and spatial concentrations of PAHs,
TPHs, and BTEX in the tidal flat sediments. The source origin of PAHs were carried out. The total average concentration
of PAHs in the tidal flat sediment was 95.62 pg/kg. The characteristic of PAHs concentration distributions was observed
that the average concentration in the autumn was lower than that in the spring, and higher concentration in the sediment
core than the surface sediment, and greater vertical concentration at the top rather than the bottom in the sediment core.
The total average concentration of TPHs at all sampling sites was in the value of 46 mg/kg. The characteristic of the TPHs
concentration distribution was observed that the average concentration in the fall was much higher than that in the spring,
and higher concentration in the surface sediment than the sediment core. The possible source of PAHs inputs were mainly
derived from both pyrogenic and petrogenic origin at the surface sediment at Janghwari site and the sediment cores of both
Sorae and Okyeon sites, while the rest sites of study areas originated with pyrogenic combustion.
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Fig. 1. Map of sampling sites in the tidal flat sediment
in Incheon coastal area.
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Az BAFELS F71EEE PAHs(CHEHT ST}
4=22), TPHs(AfrAIE R4, BTEXCHAL-EF4-o g
w213l s

Kl =
$Ajo] AEE BE 2A)TRE 2EIAHIR A
4

A F 400 T SHA 4 AR ol SHdste] RU1BS
3 AARGOH, Mg Qo] delFEedH

(dichloromethane, DCM) 2.2 23] o|A} A2 3}I )
PAHs®] #AHPHMLIMA, 2010) 5, A, A=
o] 3l sl FEAHLS HAE AR 10 g&
DCM §vlZ 7}&5-8u]5E7X](ASE-300 2 Biichi speed
extracton 2 FE3% U AAEZ7](Turbovap()E ©|
23l 1 mLE =39t AAE @4 AT 500
mgO 2 FHE WATERSAFY] ZFEEAE ARgalo] A
ATt AAHHL DCM 25 mL ; &2Hhexane) 25
mLe] golow AeelE B45 AL HF A%
1 mLE FYsk3ith HF §E8v= DCM 5 mL ;
25 mLE o83t §E8NE | mLE 5T ?
iAo EASIIY. A2 ARE AL
Lm5Z7](ASE, Dionex)® FE35}7] Ao TFAZE
FH PAHs 1652 ZF 0.5 pg¥ Fsielch 247)7]

T oo

GC(Agilent 6890)MSD(5973N)E AME-31 o™, SIM &
& o] &3tk

TPHso| #A9H(ME, 2009a)2 A& oF 20 g2 1
{ujFE7]E o] &3lo] DCMOE 53 F IPS oA 2
5 AASIL, JEEEF7|Bich)E 2 mLE 5%3F)
th fF71ES AAE] A iﬂ%ﬂ A7 03 g&
Wil 30 =7F FEste] 5 W AR T AAsds
GC(Agllent 6890N) = Xj 235131 T}

ATHPH(ME, 2009b)-> Al5 1 g& 10 mL =
Ehgo| Yo %S uA % 7|(Bandelin, HD-2200)% 30
F FES F Puge & TrapS ©]83H] GC(Agilent
6890NYMSD(5973N) & H-413}3it}.

AT 7S] PAHs 5EE-F S Fig 2 ~ 49 YEt
itk Fig 28 Auind, 7de] AldE PAHs 2
Hxgkat gk WE 3E 7090 ~ 265.74 pgkg (B
T 105.59 pgke)olal, 7He-d 4834 ~ 25621 pgke (3
T 85.65 pgkg)el™ A AA B FEE 9562 pgke

staax

sH5|A| M| 152 45 (2013) 443



Distributions and Sources of Polycyclic Aromatic Hydrocarbons in the Tidal Flat Sediments from Incheon Coastal Area

2 ZAEA P} 0234 pgkeoR TV e 3
T PAHs 35 HJ oW Halo] 26097 ugkglZ 7}

4 e A3E noth B3l ot o we
FE QUL FH) ARTY, A2 5 2F AN
Mol 95t glom, ol eret

derevy 5o A A2 Kim et al(1999)9]
PAHs ZAF A3l 133 260 pg/kedt o} AR 4
HE BT RS AL ywA 7 A AE e
PAHs HERIYE 6234 ~ 79.00 ugkgS = FHge
71.99 pg/kgO & Zx}ﬂoﬁtﬂ o] Kim et al.(1999)°]
ZAVEE 37 319 83 pughkg HURE oF7F we Ak
< HIth Fig 20 YER vie} o] B XA
ARE= 7189 PAHs s&7t WAl UEREHE, olF
7““6% AR B Ae JIAe] R dF
S AA 7Fol NATTE BolA L 7+ AAEe] 7HAE
°ﬂ AAZE =L o]5o] &gt HAo=m MY FHAE
Yol EAlshes vddasasray 5 f7 2%
9] A3t &istA o] FojR 7] Wit o R FSE
Fig. 3& A EH, 7 HAE A PAHs §%&
M= FSEHEC| 44.64 ~ 255.09 pgkgl 2 Hit 80.
58 pgkgolal, FAEHELS 80.05 ~ 266.86 pgkgl®
gk 11066 pgkeol™, XTI FHEIAE AHe
AA it 95.62 pgke S E FALESTE 1ALt A

Mo
(R

e

o RTEAE PAHs Bakd FgW 99 2FEH
5 HitsEel 12742 pg/ke (Cho et al, 2007) HT} v}
2 e gkS Rm GE 3 HHEe] HiwEdd

210.6 pgkg (Kang et al, 2010)8] oF dnk Axo]
E velllon, ndvhl BAES] Hit 559 346 ug
kg (Park et al, 2009) HUte= oF 1/4 AEol 2 s
ook wgk A7 ] el FAE A ES| PAHs &
T FYT o FAEAES] Hdskll 40643 g
g (You et al., 2008)2] °F 1/4=2 tebgith Ak 7
t'eu FAE A &S] PAHs HHsEe Higke
A 80.05 pgke (60.8 ~ 95.01 pgkg)olil Hhghe 23}
FAE A EANA 266.86 ugkg (129.52 ~ 464.62 1g/kg)o]
Atk e 58 o] FAEAEA Bl PAHs
A FEQl 464.62 pgked TR AHTF Sl 719l
3= &42:% gELh Foful FEde] F4 ﬂ““

bt

>

Al ol

%

{0
ri

444 Journal of Wetlands Research, Vol. 15, No. 4, pp. 441-451 (2013)

g

150

PAHs (pg/ke)
8

wn
[=]

Q

. Spring

A

A S S

EZZzzFall

==—Average

'
)
# /
% FI/

74
o
o
o

Jyewduog
ues JuempH
quﬁuer
Buol3uoay,
uo ab|o
opBuosg
Hodypon

Fig. 2. Seasonal distribution of PAHs concentration in
the tidal sediment in the study area.
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Fig. 5. Seasonal distribution of TPHs concentration in the
tidal flat sediment in the study area.
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Table 2. Distribution of benzo(a)pyrene concentration in the tidal flat sediment in the study area. (unit;4g/kg)
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Items Dongmak Hwangsan Janghwa Yeongjong Okyeon Songdo Northport Sorae

average
Spring 0.24 0.33 0.00 0.00 0.00 1.04 1.99 1.27 0.61
Fall 1.67 4.49 1.49 4.02 0.61 1.99 19.68 0.42 4.30
Surface 0.24 2.90 0.00 2.14 0.11 1.71 8.13 0.74 2.00
Core 1.67 1.92 1.49 1.88 0.50 1.31 13.54 0.95 291
Average 0.96 2.41 0.75 2.01 0.31 1.51 10.84 0.84 2.45
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Fig. 8. Distribution patterns of PAHs in the tidal flat
sediment in the study area.
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Fig. 12. Distribution of the ratio of (LMW
PAHs)/(HMW PAHSs) at each site.
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