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Abstract: The US Environmental Protection Agency has listed 16 polycyclic aromatic hydrocarbons ( PAHs) for priority control. Soil
samples from Xiangxi Bay in the Three Gorges Reservoir Area (the water fluctuation zone, WLFZ; upper edge of water fluctuation
zone, UEWLFZ; sediments) were analyzed for the concentration of these PAHs, using high performance liquid chromatography
(HPLC). The results showed that the soil samples of Xiangxi Bay could be ranked, based on the concentration of PAHs, in the
following order; UEWLFZ > WLFZ > sediment. The composition of PAHs varied from the three regions, with 3- and 4-ring PAHs
dominating in sediments and 4- and 5-ring PAHs dominating in soil from the WLFZ and UEWLFZ. The composition of PAHs in soil
from the WLFZ exhibited a higher coefficient of variation and a weaker correlation with the composition of PAHs in soil from the
UEWLFZ and sediment. Soil from the three regions showed varying seasonal distributions of PAHs, which is closely related to the
quantity and types of energy consumption in each season. PAHs in sediment from sites at the same altitude showed no evident
differences, whereas WLFZ and UEWLFZ soil had higher levels of PAHs at the sites near Xiakou Town and the Yangtze River Estuary.
Isomer ratio analysis showed that the sources of PAHs in Xiangxi Bay vary between seasons and regions, with incomplete combustion of
fossil fuels and biomass forming the main sources in the soil of Xiangxi Bay. The lifetime carcinogenic risk assessment shows that PAHs
in sediment, WLFZ, and UEWLFZ have a potential risk to human through ingestion and dermal contact, with PAHs in the soil of
UEWLFZ posing the highest carcinogenic risk. The results provide a theoretical reference for the prevention and control of
contamination by PAHs in Xiangxi Bay of the Three Gorges Reservoir area.

Key words : Xiangxi Bay; polycyclic aromatic hydrocarbons; soil; temporal-spatial distribution; source; risk assessment
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T 3 B1F0 5 PR PAHs SR TP 1530 iﬁn 4
¥ PAHs $12|§ZIEUT%T‘\%%1E$HBET$(P.<O 05),
PR Y T % TP R PAHs HAT[R)
PAPEDS VA 2B PAHSs TT ﬁﬁifmﬂﬁ?
TSI S IR RIS AL /B SR A 'ﬁ/ﬁ%mi% PAHs
2L P2 1) 0 AR G o A% T 9 SR O i
ﬁi@tzﬁﬁjﬂ% PAHs ﬂf,/ﬁﬂﬁﬁ/« ﬁ'ﬁ/ﬁ%miﬁ%'
3 4%9}\? '3(H§THJ:Q%2ITPAHSZIEJX?T

=
f

= I““' % Table 3 Compauson of; lhe PAHS i in, oil from each area of Xlano)u Bay/ng-g !
gﬂ%ﬁ ‘ 7 A d A — 2 TR T E 2%
P Mean SE CV Mean SE CV Mean SE CV
Nap."u 33.7 4.2 0.6 65.2 8.7 1.4 93.7 12.0 0.7
Acyl 8.8 1.0 0.5 23.3 1.9 0.9 23.4 2.4 0.6
Ace 45.5 5.2 0.5 22.0 10. 6 5.1 5.5 0.6 0.6
Flu 4.5 2.0 2.1 1.9 1.2 7.0 4.1 0.7 0.9
Phe 34.8 4.2 0.6 59.2 6.8 1.2 80. 8 9.8 0.7
Ant 29.1 2.4 0.4 69.6 5.1 0.8 83.2 6.3 0.4
Fla 36.8 3.2 0.4 110.3 11.5 1.1 137.7 20.3 0.8
Pyr 58.5 6.7 0.5 117.2 7.4 0.7 176.2 15.6 0.5
Chry 8.0 1.4 0.8 13.3 2.0 1.6 14.3 2.5 1.0
BaA 17.1 1.3 0.4 62.3 5.8 1.0 61.2 4.4 0.4
BbF 15.0 1.5 0.5 56.7 6.9 1.3 65.3 8.4 0.7
BkF 18.6 2.3 0.6 87.7 9.4 1.2 81.3 10.7 0.7
BaP 12. 1 3.8 1.5 30.5 3.7 1.3 30.3 4.4 0.8
DahA 9.4 1.0 0.5 21.0 1.4 0.7 26.0 2.5 0.5
BghiP 4.0 0.9 1.1 7.1 2.6 4.0 4.5 1.3 1.5
InP 28.3 2.0 0.3 95.1 10.0 1.1 105.2 12.2 0.6
22 28 33.7 4.2 0.6 65.6 8.7 1.4 93.7 12.0 0.7
23 B2 122.7 14.8 4.0 176. 6 25.6 14.7 197.2 19.8 3.1
24 2N 120. 4 12.7 2.1 303.8 26.7 4.3 389.4 42.8 2.6
ZS 78 55.1 8.6 2.9 195.5 21.3 4.4 202.8 25.9 2.7
26 B2 32.3 2.9 1.4 102. 1 12.7 5.1 109.7 13.5 2.1
Z PAHs 364.2 24.3 0.3 842.3 94.9 0.6 992.7 113.8 0.3

1) Mean F/RME; SE FnbrifEiR; CV ERA T RE
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Table 4  Pearson’s correlation coefficient of PAHs composition in different soils of Xiangxi Bay
C-2¥ C-3¥F C-4% C-5% C-6%F X-2F X-3¥ X-4¥% X-5¥ X-6¥ S-2F S-3F S-43F S-5¥ S-63

C-2% 1.0

C-3% 0.8 1.0

C-4% 0.5 0.5 1.0

C-5% 0.1 0.5 0.5" 1.0

C-6% 0.6 07" 06" 07" 10

X-2¥% -0.4 -0.5 0.1 0.1 0.1 1.0

X-3% -0.3 -0.2 0.2 0.3 0.4 0.9 1.0

X-4¥ -0.2 -0.0 0.2 0.4 0.4 0.6™ 0.9 1.0

X-5% -0.2 -0.1 0.1 0.3 0.2 0.7 0.8 0.7 1.0

X-6¥ -0.2 -0.0 0.2 0.3 0.3 0.7 0.9 0.8 0.9 10

S-2% -0.2 -0.2 -0.2 -0.0 0.1 0.3 0.5 0.6 0.3 0.3 1.0

S-3% -0.1 0.3 0.2 0.6 0.4 0.1 0.2 0.2 0.4 0.4 -0.2 1.0

S-4 ¥ .4 0.6 0.2 0.2 0.4 -0.2 0.1 -0.2 0.3 0.2 -0.5 0.6" 1.0

S-5 3% .3 0.5 0.1 0.3 0.3 -0.1 -0.0 -0.1 0.4 0.3 -0.5 0.6 09" L0 _—

S-6 ¥ .3 0.6 0.1 0.4 0.4 -0.3 -0.0 -0.1 0.3 0.3 -0-3 0.5 0.9 0"'9**| 10

1) «F7R P <0.05, wF5 P<0.01; CFmILBW, X Fom ik, s omitivk 14 I ”j L
I AP

BHEIEMHE (P <0.05) , B0 P14 b 3 11 A 4
PAHs [A I, #6717 LRI ?ﬁi%iiﬁ PAHS 1 7
o L RS, TR B /\l:hﬁi%ﬁlﬂr
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x5 FZWES PAHs 9 ILCR & x 10 °
Table 5 Value of ILCR for the PAHs in Xiangxi Bay x 10 ~°
%k - _ WE ‘ _ W ‘ _ B R ‘
L3 UN JLE A JLE RN
RS 1.21 0.99 0.03 0.10 1.51 1.75
AL T 0.59 0.48 0.02 0.05 0.73 0. 85
A7 0.98 0. 80 0.03 0.08 1.22 1.41
B 0.76 0.62 0.02 0.06 0.94 1.09
ES 2.35 1.91 0.06 0.20 2.93 3. 40
TH Y& &S 1.47 1.20 0. 04 0.13 1.84 2.13
Fe=s 2.13 1.73 0.06 0.18 2.65 3.08
ES 2.73 2.22 0.07 0.23 3.41 3.95
W e 1.76 1.43 0.05 0.15 2.19 2.54
X7 3.00 2.44 0.08 0.26 3.74 4.33
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