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Concentration and Partitioning of Polycyclic Aromatic Hydrocarbons(PAHSs)

in the Lake of Sihwa

JongGuk Kim" - Hyoung:Seop Kim* - Kyoung-Sim Kim* - Doung-Soo Lee**

Environmental Engineering, Chonbuk National University - *Center for Chemical Safety Management, Chonbuk National University
**Graduate School of Environmental Studies, Seoul National University

ABSTRACT : The characteristics of hydrospheric concentration and distribution of polycyclic aromatic hydrocarbons (PAHS) in the Lake
of Sihwa were investigated on this study. Sediment and Surface water samples were collected from upstream and downstream in Lake of
Sihwa. The total PAHs concentrations of surface water were 21.9~49.6 ng/L at upstream and 19.4~99.7 ng/L at downstream, respec-
tively. Most of the PAHs existed in the dissolved phase with average 87%. In the case of sediment samples, total PAHs concentrations
were 51.7~325 ng/g-dry at upstream and 13.4~72.3 ng/g-dry at downstream, respectively. Low-and-middle molecular weight of PAHs
were dominated in dissolved phase of the surface water, while middle-and-high molecular weight compounds were predominantly present
in the particular phase of the surface water and sediment. The average slope obtained from the plots of log-log scaled dissolved/solid
partition coefficient vs. octanol/water partition coefficient was 0.73£0.12 and the slope from the water/sediment partition coefficient was
0.59£0.10. These results indicated that distribution of PAHs between the dissolved phase and the solid phase was not at equilibrium as
well as between water and sediment.

Key Words : Lake of Sikwa, Polycyclic Aromatic Hydrocarbons(PAHs), Dissolved Phase, Solid Phase, Partitioning Coefficient
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Fig. 1. Sampling locations.

OGS FAPAHs)Y BT AE Bl 5y 091

) (Shimmadzu, SSM-5000A)2 ZFZste] BEAFAT. YA
4 PAHs @ A2 ARE ASE 32 FAE olgahd obi
BN ) ERSUIE FEagT

AR AA & EFEZ(surrogate stan-
dard) dio-Acenapthene, di.-Chrysene, ds-1,4-Dichlorobenzene,
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Table 1. The 16 PAH species analyzed, their abbreviations,
molecular weight, ions monitored, MDL, and corres-
ponding deuterated internals used to quantify

Molecular  ions Internal
weight monitored standard
Naphthalene (Nap) 12818 128,129

Acenapthylene (Acy) 15220 152,151
dig-Fluorene

Surrogate  MDL

PAHs (abbr.) standard  (ng)

0.201
ds-Naphthalene
0.021

Acenapthene (Ace) 15420 154,153 0.058
do-Acenaphthene
Fluorene (Flu) 166.23 166,165 0.111
Anthracene (Anthr) 18724 178,176 0.021
Phenanthrene (Phen) 18724 178,179 0.27
dio-Phenanthrene
Fluoranthene (FIt)  202.26 202,101 0.055
Pyrene (Pyr) 20226 202,200 0.064
Benzo[a]anthracene
22830 228,229 )
(BaA) , 0.020
Chrysene (Chry) 22830 252,253 0.043
Benzo{b]fluoranthene
232 252,253 du-Pyrene X
(BbF) 25 252, 10-Py 0.016
Benzo[k]fluoranthene 103 25205 0015
(BKE)
dir-Perylene
Benzofa]pyrene (BaP) 25232 252,253 0.005
Indeno(1,2.3-c.dpyrene ¢ 31 176138 0.003
(Ind)
Dibenzo(a,h)anthracene
27835 276,138 0.012
(DahA) 0
Benzo(g,h,i)perylene
27634 278,139 0.004
(BghiP) ’

Tty Fete| x| 274 7%, 20058 7€
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Table 2. PAHs concentration of water and sediment samples near Sihwa industrial complex region

Sihwa

Banweol

water sample (ng/L)

water sample (ng/L)

PAH dissolved phase soild phase sediment (ng/g-dry) dissolved phase soild pflase sediment (ng/g-dry)
Jan. Apr. Jun. Jan. Apr. Jun. Jan. Apr. Jun Jan. Apr. Jun. Jan. Apr. Jun. Jan. Apr. Jun.
Nap 2097 1238 1237 073 0.03 048 138 003 178 697 7.9 245 074 002 060 187 069 4.71
Acy 371 146 011 005 002 002 036 008 015 227 136 034 004 003 003 078 022 098
Ace 193 073 030 002 001 001 010 009 008 125 147 078 0.01 002 002 018 012 046
Flu 814 322 137 023 010 010 099 061 071 476 554 143 012 0.19 015 2.08 082 237
Anthr 170 000 0.2 007 002 003 044 044 076 080 067 059 003 004 004 182 093 348
Phen 2497 598 113 123 017 035 343 291 354 1228 1139 249 065 1.01 061 913 484 1571
Flt 910 209 032 147 015 037 400 278 742 702 339 082 092 075 072 2115 8.69 37.88
Pyr 1431 337 029 1.00 0.15 028 3.04 247 628 373 443 077 058 052 056 1764 728 3L.12
BaA 027 006 000 0.3 0.02 004 065 017 128 039 003 000 009 007 006 276 1.13 548
Chry 0.54 038 000 040 007 006 127 044 142 173 018 000 055 019 010 6.61 261 6.03
BbF 032 021 002 062 004 011 199 031 523 066 008 000 043 015 025 744 2.65 2054
BKF 036 050 002 064 007 009 213 037 256 074 014 000 054 023 030 905 344 1036
BaP 022 180 0.00 0.05 0.00 005 19 0.09 146 019 068 001 000 006 009 286 109 878
Ind 126 216 0.00 176 0.00 052 798 122 1761 031 391 502 094 023 096 36.63 7.11 70.18
DahA 049 133 000 000 000 000 181 000 603 000 192 130 000 000 000 1036 190 38.60
BghiP 117 026 0.17 187 011 062 639 142 1587 023 018 028 066 033 1.11 3298 833 68.88
ZPAHs 89.5 359 162 103 1.0 31 379 134 722 433 426 163 63 38 56 1634 519 3256
OC (fraction) 7E-06 3E-06 3E-06 0.093 0.031 0.022 0.002 0.002 0.009 8E-06 8E-06 4E-06 0.061 0.153 0.082 0.006 0.006 0.081
SS (mg/L) 162 329 426 264 644 487
Table 3. Comparison of PAHs concentrations between the present study and others
Locations N Mean Range References
Sihwa Lake, Korea 6 0.04/0.005 0.016-0.09 This study
Gao-ping River, Taiwan 48 0.43 0.01-9.4 Doong and Lin"
Ulsan Bay, Korea 16 0.33 0.06-0.92 Khim et al'®
Xiamen Harbor, China 9 0.36 0.11-0.95 Zhou et al”
(32";) Daya Bay, China 14 10.98 4.23-29.33 Zhou and Maskaoui'®
Masnou Harbor, Spain 8 0.27/0.06 Perez et al.®
Hangzhou Bank, China 17 372 0.99-9.7 Chen et al.”
Chesapeake Bay, USA 38 0.03/0.009 Gustafson and Dickhut”
Superior Lake, USA 5 0.009 Baker and Eisenreich'”
Sihwa Lake, Korea 6 mnm 13-325 This study
Gao-ping River, Taiwan 48 81 8-356 Doong and Lin'”
Ulsan Bay, Korea 30 339 10-3100 Khim et al'®
sediment Xiamen harbor, China 9 367 247-480 Zhou et al'”
(ng/g-dry) Daya Bay, China 14 431 115-1134 Zhou and Maskaoui'®
Masnou harbor, Spain 8 895 Perez et al.®
Hangzhou bank, China 11 1557 133-7343 Chen et al'”
Kyeonggi Bay, Korea 24 120 9.1-1400 Kim et al2?
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Partitioning fraction
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Fig. 2. Partitioning fraction between dissolved and soil phase

in water samples.

(a) Surface water : dissolved phase

o
S

Composition (%)
o
w

(b) Surface water : particle phase

Composition (%)
o o

3 &

.

o
&

(¢) Sediment

Composition (%)
o
>

o000 L = |
5 7 8 B £ 5 2 5 9 B % % 4 B £ %
& 5 8 2 5 § 5 % B 2 3 2B &
z 4 < = : £ A g g R B & < E g}

Fig. 3. Composition of individual PAHs concentration in
water and sediment samples.
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