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Distribution and Ecological Risk Assessment of Polycyclic Aromatic

Hydrocarbons in Surface Sediments and Soils from Dishui Lake and Its Water

Exchange Areas
GUO Xue, BI Chun-juan, CHEN Zhen-lou, WANG Xue-ping

(Key Laboratory of Geographic Information Science, Ministry of Education, College of Resources and Environmental Science, East
China Normal University, Shanghai 200241, China)

Abstract: Twenty-three surface sediment samples were collected from Dishui Lake and its surroundings, and 16 polycyclic aromatic
hydrocarbons ( PAHs) were analyzed using GC-MS. The distribution characteristics, possible sources and ecological risk were
investigated. The results show that the concentrations of total PAHs range between 11.49 ng-g™' and 157.09 ng-g~' with a mean
value of 66. 60 ng-g~" in sediments from Dishui Lake, which is lower than the mean value in the catchment area but higher than that
in the drainage area. Median and high molecular weight PAHs (4 rings, 5-6 rings) are the dominant compounds compared to the low
molecular weight PAHs (2-3 rings) in surface sediments and soils from the lake’ s surroundings, while in Dishui Lake low and high
molecular weight PAHs are the dominator. Based on the PAHs molecule ratios, using principal component analysis and multiple line
regression, a combustion source is diagnosed in the lake’ s surroundings, while the mix sources of leakage of petroleum and combustion
are found in Dishui Lake. Ecological risk assessment result indicates that PAHs in the sediments and soils in Dishui Lake and its water
exchange areas pose little biological adverse impact.

Key words : polycyclic aromatic hydrocarbons ( PAHs) ; Dishui Lake; sediments; distribution characteristics; pollution source; risk
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Fig. 1 Location of sampling sites around Dishui Lake of Shanghai
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BIOS, Germany ) SR £E 5 25 A SR L G428 NI (4°C)
TRAF  FEM AR T LR T WHE S 3t 60 HASEE N .
FRECE. 0 2 TR ATAORE S 5.0 g FE R 8 1 A
A By b, ASE300 fin i I ) A€ B AL
( Dionex, USA ) & . % B 5 5 79 Il A1 — 580 Y J
(PRFRLE 10 1) ZEHUSR A AR B2 2 100°C , € L
JEJ371 500 psi, EFASZEBUE B 3 K, B
LR SARFR L N 60% , RS AR $R BUR At
[]°4 60 s.
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LA 1 mLemin ™" JERE TR EE R 300°C , Aok
BEOERER N | pL. Gk TFHERR A FELR IR 80°C
#4551 min; BL 10 °C -min ' FHIR Z 235C, {545 0
min; Pl 4 °C +min "' FHE Z 300°C , {445 4 min. i 5
P ELJE TR 70 eV, B TR IR E 280°C , DU %%
FHELEE 150°C.

PRREALHE 26 B B R R A e FE il Y 16 Fi PAHS,
I3 2% (Nap) JE (Acy) \ - %UE (Ace) \Zj (Flu) |
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(BaA) Ji(Chr) | 2K [b]9¢ 8 (BbF) I [ k]2¢
B(BKF) ZKJf[alPE(BaP) (EiJf[1, 2, 3-cd] B
(IedP) . Z 2K [ a,h] B (DahA) L X[ g, h,i]
JE(BghiP).
1.4 G AR A s il
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Phenanthrene-d10, Chrysene-d12, Perylene-d12 i &
PREEAE D IR 8 R W), + IR A T S bR, 87 A
FEAEN 1 A58 I B R AP, 52
TR MZS K 0. 14 ng-g ™", MR FR MER 2% <
12.05% ,Jrd: i iR A 0. 01 ~0.23 ng-g ™" FEAH Y
IBR R K 75. 2% ~88. 5% . K AR A9 10 5E
PRI R R L AL S B G AT, AR
AT B A R 228 EANER A BRI,

2 ZR5iTie

T B HAR RS 4 XU A - S M o
T AT LA T K I S HK AR S e X TR
WAL 3ERY pHL R 22 B S R, DA W) X 22 18
DX X TCR Y pH AR ) . bSO LA
(TOC) Al A, W X LR v 8 A BILes 5 il X Ak
%, A X A d e DA pHAE 32 8 52 K A o

2.1

F1EHAKHREKERZRXITRY 0T TR IRR
Table 1  Physicochemical indexes of sediments and soils from Dishui Lake and its surroundings
RALY/ R IR S Rt — A = " i o o e =
ElLE:] s bl HiE bl BE
pH 6.69 ~7.95 7.36 7.04 ~9.06 7.93 7.92 ~8.35 8.14
L/ C 7.20 ~9.30 8.60 6.40 ~8.80 7.98 5.00 ~7.90 6.90
TOC/mg-g ™" 6.14 ~18.96 10.90 1.54 ~6.47 3.67 3.50~4.33 3.92

il 2, [ B RS T 28 7 AR G B v AT — s
RS BT AT 7 N s N = M TR AL/ L R |
{25 [F) 22 AR AT BB -5 5 | K0T T 7K A4 i DX 7K P R
% FURARAE Y4 3 A .
2.2 K SR AR A 4 IX AR ) R 1 18 PAHSs
g i

MFE2 33 AT LA K 2 2 TR b R
DahA 4, HoAth PAHs SRIAT K | PAHs 7 5y [
& 11.49 ~ 157.09 ng-g™', F ¥ & B N 66.60
ng'g_] % Fr 1K R FH i \j(ﬁﬂm \ﬁ?ﬁﬂ—“
855380 T SRR SO SR G B T XS
Yy PAHs AL G YT BB, (HIRTE R 250
SR BEAE A YA IS RS Y. TR

25 Fl PAHs BURISAE K 1 PAHSs 75 1270 F 2 47. 56
~773.77 ng-g ™' B E8HA 217.34 ng-g ™' IZMA
5L IAT I T UL AR A Y PAHs B A 2 (H I
T eyt & W R UL PAHSs R
Fla, Pyr, Phe %ﬁﬁgﬁiﬁ%,ﬁﬂl'ﬁ%g%%[m
KT RV R UURRY) b 2 3005 2 B 58 A — 2
K JE A H A e PAHs LR 9. 64 ~
56.62 ng-g ' P E R K 39.37 ngeg ™! AR T
JERIE WA BN RR X A S BT AR
A B A T DORR A PAHs f a3 R
110.93 ~ 122.30 ng-g™', F ¥ & & N 116.62
ng-g~', FEBCN 7 S LR R PAHs A (H
MRTF R X% X SR

R2 BAKHREKEZHRXITAYILEES PAHs € /ng-g !
Table 2 PAHs contents in sediments and soils from Dishui Lake and its surroundings/ng-g '

ey K ba N A H 43 T

B £y ¥i{E I ¥I{E I ¥{E G ¥{E
Nap ND ~6. 36 1.05 1.54 ~16.55 6.91 ND ~1. 37 0.39 2.38 ~5.47 3.92
Acy ND ~7.89 1.27 ND ~3.92 1. 06 ND ~0. 39 0.23 0.14 ~0.41 0.27
Ace 0.41 ~1.67 0.85 0.73 ~3.52 1.56 0.43 ~0.95 0. 60 1.20 ~ 1. 66 1.43
Flu ND ~2.95 0.57 ND ~11.53 3.64 0.05 ~1.08 0.43 1.26 ~1. 88 1.57
Phe ND ~16. 53 5.56 1.55 ~67.83 17. 18 ND ~5.38 3.01 4.78 ~8.04 6.41
Ant ND ~71.22 13. 88 ND ~61. 56 14.20 ND ~3. 60 1.77 0.02 ~0.48 0.25
Fla ND ~14.97 4.49 3.00 ~157. 31 36.52 1.12 ~5.90 3.41 6.30 ~11.72 9.01
Pyr ND ~9.94 3.50 2.30 ~110. 10 26. 47 0.70 ~3.98 2.59 5.73 ~10.93 8.33
BaA 3.88 ~11.84 5.68 4.20 ~53.32 16.22 3.97 ~5.03 4.51 7.86 ~13.16 10. 51
Chr 3.33 ~8.56 4.33 3.84 ~63.54 16.73 3.36 ~4.06 3.73 8.97 ~11.25 10. 11
BbF ND ~9.04 6.76 7.82 ~43.48 16. 68 ND ~8.25 6.02 11.89 ~14. 34 13. 11
BkF ND ~8.26 5.85 7.46 ~29. 56 12.98 ND ~7. 82 5.77 10.07 ~11. 50 10. 78
BaP ND ~22.41 5. 65 1.28 ~66. 11 15.74 ND ~2.33 1.35 7.83 ~33.06 20. 45
TedP ND ~10. 94 0.84 ND ~12.02 6.79 ND — 10.39 ~11. 05 10. 72
DahA ND — ND ~12.70 5.04 ND — ND —
BghiP ND ~10.24 6.32 7.15 ~60.71 19. 62 ND ~7.90 5.55 7.95~11.52 9.74
Z PAHs 11.49 ~157.09 66. 60 47.56 ~773.77  217.34 9.64 ~56.62 39.37 110.93 ~122.30 116.62

1)ND; KKzt
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%3 BERATRAMXTRINLES PAHs 2B /ng-g !

Table 3 Comparison of PAHs contents in sediments and soils /ng-g~

1

-1
Hom eI B, PAHs i 2 PAHs /ne- Scik
A FE EHIE
VLG R BH 16 33.0~369. 1 157 [2]
WG R E 16 101.3 ~322.8 189.9 [3]
_— LI R 16 1207 ~4 754 2563 [7]
LR 15 116.0 ~2 832.2 898.9 [8]
By VT ER) 16 424 ~1134 737 [17]
I K I8 16 11.49 ~157.09 66. 60 NI
B VL 17 313 ~ 1707 1154 [9]
Jeir 16 38.2 ~6 470 1071 [10]
T SURE Nk A N 16 61.91 ~840. 53 287. 33 [18]
’ HE (HERT AR 17 308. 12 ~ 1 090. 37 547.31 [19]
PSR 16 123.49 ~773.77 448. 63 AHF5E
T C 16 — 94. 30 ENiE
KA 16 — 47.56 A5
AT T A 16 54.2 ~3231.6 405. 1 [12]
BLPH B X A 16 507.21 ~781. 44 675.26 [13]
¢ - ARGy | 16 24.92 ~1014. 61 192. 83 [14]
MR AA XA 16 45.6~210.9 126.7 [20]
&N AR 16 100.2 ~1215. 1 522.7 [21]
T K B T e 16 9. 64 ~56. 62 39.37 RIS
Ly ey 16 7.13 ~226. 16 66. 16 [15]
e I 16 57 ~829 397.83 [16]
o ISANE R 10 263 ~6 372 1662 [22]
i BRI = M 16 1167.4 ~21329.0 4891.4 [23]
il be 16 82 ~4 567 1000 [24]
L v e Y 16 110. 93 ~122. 30 116. 62 EN

T K0 B AR A AE B X TR A0 4 3 PAHs 75
SR, WLE 2. DU PAHs B s {E R
AN CHEG K Z AT C s WX O A
MRURIRAR, 17 A s 28 1 Y380 e SR B 7 7 A
. FE s PAHSs S5 HBUFE C W5 1K AL, 4 H
3 PAHSs & BRI, X T BESE KO AT X Y 7K
ZH I DX 32 R TG Bl M K, — T i 5
T BEYER A7 R s BT 2 20 P Ak a9 Tl KR K
15 G Iy — 7 T I 5 T 3k 2 AR T ) it TR K B
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Fig. 2 PAHs contents in sediments and soils from
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Dishui Lake and its surroundings
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Fig. 3 The PAHs content distribution in sediments from Dishui Lake
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