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Pollution Characteristics of Polycyclic Aromatic Hydrocarbons ( PAHs )in the Surface Sediment from Two
Typical Lakes in the Taihu Basin

SHU Wei-xian"? LI Shi—jie'

(1. State Key Laboratory of Lake Science and Environmen, Nanjing Institute of Geography and Limnology, Chinese Academy of Sciences,
Nanjing 210008, China;2. Graduate school of the Chinese Academy of Science, Beijing 100039, China)

Abstract: The safety of water resource, threatened by persistent organic pollutants (POPs ), is of great concern. To well understand the pollu—
tion characteristics of polycyclic aromatic hydrocarbons (PAHs) in lake surface sediment, the Tianmu Lake and the Meiliang Bay of the Tai—
hu Lake in the Taihu Basin were chosen for study. Seven surface sediment samples (0~2 cm in depth )from different localities were collected
in each of the lakes. Concentration of 16 PAHs, identified as priority pollutants by the USEPA, were measured by gas chromatography e—
quipped with a mass spectrometry detector (GC/MS ). The study results show that the total PAHs concentration ranges from 1 690.72
to 5033.70 ng-g™" (dry weight), with an average of 3 498.97 ng+g™ in the sediment samples from Meiliang Bay and from 287.50 to 713.93
ng- g™, with an average of 458.52 ng-g™ in the Tianmu Lake. The distribution of PAHs is found to have been influenced by riverine discharge
and point—source pollution. Correlation between TOC content and the total PAHs concentration in the surface sediment from the Tianmu Lake
shows a higher coefficient (R?*=0.898) than that (R?=0.350 )of the Meiliang Bay. According to the observed molecular indices, the PAHs in
surface sediment from the Tianmu Lake originated largely from coal and biomass combustion in the surrounding areas, while those found in
the surface sediment from Meiliang Bay in the Taihu Lake originated from mixed sources of petroleum PAHs, coal and biomass combustion.
Referring to the sediment quality standards, the sediment from Meiliang Bay in the Taihu Lake possesses a slightly higher PAHs toxicity than
that from the Tianmu Lake, but overall the PAHs toxicity in the sediment of the Taihu Lake is still relatively low.
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Figure 1 Map of study area showing sampling site
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Table 1 Composition, concentration of 16 PAHs and TOC content
in surface sediment samples from Tianmu Lake

and Meilian Bay, Tai Lake

KA 23 3% 435 5% 63  YPAHs TOC
Tl 3202 179.53 23656 15660 10922 713.93 1822
T2 8.57 7421 18365 8592 6439 41674 13.80
T3 1244 11192 25146 167.86 123.03 66671 1838
T4 471 10641 20991 12756 79.50 528.09 14.88
15 730 5687  99.40 7593 5477 29427 11.78
T6 572 6855 9820 6723 4781 28751 13.69
T7 478 9093 10651 59.90 4030 30242 13.29
MI 22453 1343.66 212240 927.19 41593 5033.70 16.49
M2 246.61 1229.01 1429.90 765.66 413.63 4 084.81 12.73
M3 180.78 1190.74 1180.80 648.18 397.12 3597.61 12.65
M4 23684 131457 217432 70141 31136 473851 13.63
M5  68.64 73931 1096.79 631.44 34299 2879.18 14.12
M6 9920 479.60 61570 307.55 188.67 1690.72 12.49
M7 164.68 882.65 746.65 42542 248.88 246828 13.09
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Table 2 Comparison of PAHs concentrations(ng+g™, dw)in

surface sediments of different regions
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Kitimat Harbour, 1% 25 310~528 000 66 700  [19]
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Figure 2 Correlation analysis between total concentrations of 16

PAHs and TOC content in surface sediment samples from Tianmu

Lake and Meilian Bay, Taihu Lake
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Table 3 Characteristic values of selected molecular indices for

pyrolytic and petrogenic origins of PAHs

e iy 2% ST

MY S QO 8 rmm s
Phe/Ant <10 >15  [24]  2.57~1337  0.97~628
Chr/BaA <1 >1 [25]  0.50~0.98 0.70~1.05

Flu/(Flu+Pyr)  >04 <04  [23]  0.52~0.59 0.39~0.51

IP/(IP+BghiP)  >02 <02  [23]  0.49~0.54 0.48~0.53

LMW/HMW (i3 5 [22]  0.23~046 0.39~0.74
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Figure 3 Diagnostic molecular ratios for source identification
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Table 4 Toxicity evaluation of PAHs in surface sediments from

Tianmu Lake and Meiliang Bsy, Tai Lake(ng-g™, dw)

A J bR PNER! TN

ERL ERM  PHH  mKME CFHE mKME

% 160 2100 1079 3202 17447 24661
—AE 16 500 7.68 10.09 5375  77.00
A 44 640 275 474 2477 3580
Uil 19 540 1578 4162 15753 199.36
E[5 240 1500 6280 111.61 58690 843.73
pis) 85.3 1100 934 2422 20271 539.92
Y 600 5100 6548 9771  413.63  653.54
i 665 2600 5446  87.36 48123  738.50
i 384 2800  28.02  41.67 196.81  349.72
I [a] 261 1600 2142 3148 24641  519.06

FIf{altE 430 1600 2001 3851 16943  261.99
T 634 260 639  10.66 3503 4730

3 it

(DR BHERZUUEY T 16 L PAHs &6
T 287.50~713.93 ng- o' (T & ), FH{E Ny 458.52
ng-g”, ALERUTAYIH PAHs & 1= 5 TR &8 Kb 42
AR SR ZTRY) h PAHs & 5T 1 690.72~

5033.70 ng- g™, F-I{E K 3 498.97 ng- g, I5 YLK -,
P AL ] R 3 U8 I 75 Gk T 1 22 SR T s ST
B9 I 1 22 S 3 U T [R) 23 AT R AR S e T J
SIS C SR R CE S R BRIV E TN

(2) K HIRZTR h TOC ¥eJE 5 16 #iPAHs
SV AR DGR LRI AT 1 25, 3X 5 K B PAHSs 75
YeARA% KB 7155 , PAHSs {5 Qe A AL R0RL - #Y 1
B2 2 IR B ERR S A G

(3) FHAFEAL G W da B AR B, R H IR Z DT
HWrrh PAHs FERIEE AR BREARBE , 0 R W) g 22
ERZUURYh PAHs FER A Al R FIERA e
IRA KW

(4) KNG RE R Z DU h PAHs A 28 KUK
TR B H SRS RS, B 2% RS R
BIA MR K IR T RE . DXAARE R DL SRR
o il 72 VISR 1 PAHSs A —5 %,
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