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Assessment of Distribution Patterns and Sources for PAHs, OCPs, and Co-PCBs
in the Surface Sediments from the Nakdong River Basin, Korea
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Abstract : We investigated the levels and distribution patterns of 16 priority polycyclic aromatic hydrocarbons (PAHs), 12 Coplanar
polychlorinated biphenyls (Co-PCBs) and organochlorine pesticides (OCPs) in the surface sediments from the Nakdong river basin,
Korea. The levels of 16 PAHs and 12 Co-PCBs in the river sediment samples ranged from not detected (N.D.)~969.3 ng/g-dry,
4.2~7716.5 pg/g-dry (0.0~10.1 pg-TEQ/g-dry), respectively. Also, the levels of 16 PAHs were from 5.8~2987.2 ng/g-dry and 4.3~461.1
pg/g-dry (0.0~0.6 pg-TEQ/g-dry) for 12 Co-PCBs in the lake sediment samples. Only dichloro-diphenyl-trichloroethane (DDT) were
detected among target OCPs and the concentration ranged from N.D.~1.5 ng/g-dry in the river sediment samples. These conta-
mination levels were far below the guideline values suggested for environmental quality assessment. Low molecular weight PAHs
were dominant in the river sediment samples, while middle and high molecular weight PAHs were dominant among 16 PAHs in
the lake sediment samples. PCB-118 and PCB-105 were predominant congeners in the sediment, which were similar to the results
obtained from previous studies. With these results, the assessment of potential sources of PAHs and Co-PCBs contamination in the
sediments of the Nakdong river basin was performed. The pyrogenic-PAHs originated from combustion of fossil fuel and biomass
were related with the PAHs contribution in most of the sediment samples, and Co-PCBs in the sediment samples were related with
commercial PCB products.
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A|9FS AESFE o1, §-7]-&uli(n-Hexane, Dichloromethane,
Acetone, Pentane)+= J. T. Baker (USA)Q] ZtF5oF 48
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Fig. 1, Sampling locations of the sediment samples in the Nak-
dong river basin,
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2% E-E AR 10 g& 7 AAE 94l ASE (Acce-
lerated Solvent Extractor)-§ 5-4FA||(Dispersants)e} 1:19] H]&
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Table 1. Groups and congeners of target compounds in this
study

Naphthalene, Acenaphthylene, Acenaphthene, Fluorene,
Phenanthrene, Anthracene, Fluoranthene, Pyrene,
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0,0-DDD, p,p’-DDT, o,0-DDT
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7.9%=Z vlnA F53F 7HS H T} Table 10 £4 =

UheRgle,

=
o
=
R
]
=E
o
N
jind
O

2.4. SHEN

PAHs®} PCBse| A1) 248 oJs) BARAS
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Aol weh 2Atolch 2 B2 w4
0.5 ng/g, OCPs7} 0.2 ng/g, Co-PCBs”} 0.5 pg/gXitt. 4
Aato] A4S 5¢15}7] 28] NIST (National Institute of
Standards and Technology, USA)Z5F-E 13t xFEASE
: CRMs)S 53] EA513 0
H, Z} EAEHE PAHs= 96.7~101.8% (At 2=HA}E 2.1~
15.0%), OCPs= 97.2~107.0%A) EZ2=H A} 3.3~10.0%),
Co-PCBs= 97.2~103.1%(A ) 2EHAE 1.1~9.9%) 2] A=
o Adr=E Hiirh

Z(Certified reference materials

3. Zut % o E
3. Uy RIS sE B

3.1.1.PAHsQ| 5= 2

Y57 A Ul sh 38748} 2271 9] SAofA AHFE F
A& Amo] EAst= 1652 PAHsE #4515 0m, #4
A= Fig. 20 UeER it 51 B & Eof £A)8k= PAHs
9] =r Q- N.D.~969.3 ng/g-dry(Bo+EZHZ}: 66.6+
167.2 ng/g-dry) = = 2] ®9I7F 2ok 53] 477
ZFRHO Lw o Zh7F Wy 7.1+7.7, 14.6+25.8 ng/g-
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a) Total average : 66.6 ng/g-dry (42.2 ng/g-dry, Except NR31)
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Fig. 2, Concentration of total PAHs in sediment samples from a) river and b) lake,

dry© 2 §AFSE Wi, slREoA = 120.7+149.8 ng/gC &
T ol AT i—%&‘# ole 2¥g=do] sz Wy
oA FAE Ao AtEy £ 78 5H FolE =
FEAFET FE Aol EAs L AT B
A oA e s=7F A= FUTE o= PAHsS| F+ 29
Qo] ArFetat e ehs Bl Yx|gict

T4 E|ZBo] ZA3H= PAHsO| = 9= 5.8-2987.2
ng/g-dry(H4t: 210.6£624.4 ng/g-dry)2] =Fo]ict. 23y
ol thE T Aol vls| FAI3] =A U2 NL19 A3
9] 55=(2987.2 ng/g-dry)ol| 7|91 A2 F5EH, o] A
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Sz Qe BAIZE Hol gtow, $AEY = 4T
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gk o] 7]ole] R4 el mUEYL Padt Aoz wekE)

AA o= EAEolA 2] PAHs 7]=0] §lof wl= sf
oFt}] 7] % (National Oceanic and Atmospheric administration,
NOAA)O| 4] A A|5}= Sediment quality guidelines (SQG)<};
# 95g £79] 163 PAHS SES vwetele. 54l o
34 A Ao A NOAAo|A A|Aet= ERL (Effect range
low, 4,022 ngg-dry) & ©15HE Ueho] tiA 2 whe 4
R AoR WerErh E3k o] FEAES F9) gt H4
Bo A o] PAHs 5 $30] Hlg] W@ 2ol grh!

3.1.2. OCPs2| s 23

OCPs % TJAFE A0l 452] BHCR(a-, f-, v~ &), 252]
Endosulfani(I, )= 957 BE S04 54 =Sl
6%°] DDTH(p,p-DDE, 0,p"-DDE, p,p-DDD, o,p"-DDD,
p.p-DDT, 0p"DDT):= SR HEF57F &3ttt DDT
7Y T FE VIR0 RE B o, YsH #A T4 EHHE
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Fig. 3. The concentration of DDT in sediment samples from lake,

a) Total average : 281.5 pg/g-dry (0.304 pg-TEQ/g-dry )
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Fig. 4. The concentration of Co-PCBs in sediment samples

-
—
=
=

NL-12
NL-13
NL-18
NL-19
NL-20

NL-14
NL-15
NL-01
NL-21
NL-22
NL-23
NL-06
NL-07

=

rom a) river, b) lake,

NL-08
NL-16
NL-17
NL-09
NL-10
NL-03
NL-04

I Journal of KSEE| Vol.32, No.7 | July, 2010



I
=S 5k H 34 XS 0M 2| PAHSs, OCPs, Co-PCBs Sk 222} L@ Bt

KUEEUE TR

ANZ O
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RE A} A oA ERLE 213t AL Qg B o
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Brh 52 ol giekY T2l 3 Al 10t DDT ARg-=te]
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3.1.3. Co-PCBso| s 23X

G574 A W b SaoA AR EHE AR &
A5t 1259] Co-PCBsE HA 51 oW, B4 Axl= Fig.
40 Yetiet. kA E&Eol| £A3k= Co-PCBsY| 5%
HO £ =% 7|20 7 42-7716.5 pg/g-dry(Hd: 281.5+
1278.8 pg/g-dry), TEQ =% 7|&° =2 0.0~10.1 pg-TEQ/g-
dry(*B<t: 0.3£1.6 pg-TEQ/g-dry) Tt 77t SFF-oll Al
o] Wit B& 3o 7hzk 22.1435.3, 19.0+30.0 pg/g-dry o
2 gABIG oL R 76.9+121.0 pg/g-dry(NR26
ALz tha =3tk S5 FA f90l= *J%*#EPOI 4k
A low, 11 5 S3(EAAET, DW*DP ) o
AR G577 b7 FA/FEA ] F919] NR25/
26/319] 4 Z+z}F 108.7, 216.6, 1969.3, 7716.5 pg/g-drye]
L $EE B AR ET 15 E9 Co-PCBs7t HEE| S
. Y57 A9 7|12 2AF Aokl vlugle o, 7] A
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Fig. 5. Distribution patterns of PAHs

lake
in the sediment samples from river and lake,

2 AAEo) v]F| 470~1,8408] H =7} =& NR26, NR31
ARE ALt 957 sk Aol £A48t= Co-PCBs2)
B $E2 42-216.6 pg/g-dry(0.0~0.2 pg-TEQ/g-dry) 3L
T4 HHEO| A5 Co-PCBs? F= HIE % 5=
71#0 2 43~461.1 pg/g-dry(Ff: 52.2+93.2 pg/g-dry), TEQ
5 71222 0.0~0.6 pg-TEQ/g-dry(H: 0.1x0.1 pg-TEQ/

e-dry) AT}, NR2691 ALFE71e ahsol shelo] 245 af
A9 5 E50] AA| =] Co-PCBs7| =2 X5 Zoz
AR =T, NR31¢] =478 T A8 Xal glo] 2o A
gt Aeo=m wohEh E3F Co-PCBso HiEdoz I3l
st 2] FUARNI qEA o] e B4 AW
A7 1 NLO3(H57 sh&d)oll 4l B x]3 ol H]3lf Co-PCBs
7h o =R HEESUT ol NR263} vp7iA| 2 @
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SEER 2H4E Ao AR o AW Aen o
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A= fARE Aoz Helrh
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A AAE PCBs©] 7ol Setelt ulmakeich. that of 7ol
©}elo] total-PCBs (209%) w0l 3t 7|Zo]|B &, Co-
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