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Abstract: As an important storage lake of The Grand Canal (Northern Section of Jiangsu Province ), the water quality of Weishan Lake will
significantly affect the efficiency of Water Transfer Project from South to North. In order to define the levels of PAHs in Weishan Lake , ten
sediment samples were collected from the lake in Weishan County, China, in 2009. In this study, 16 polycyclic aromatic hydrocarbons
(PAHs) were quantitatively determined by HPLC. The concentration(dry weight ) of PAHs varied from 324.93 ng-g™ to 1 576.65 ng- g™, with
average 699.01 ng- g™, which was in moderate level compared with other lakes. A significant difference in the PAHs pollution was observed at
different regions. There were three regions( Weishan island, Erji dam and Shizi— xuehe river estuary ) with the severer PAHs pollution in
Weishan Lake, and the distribution of PAHs was closely related with human activities. The indexes of source identification indicated the main
source of PAHs in the samples was combustion source, which included coal, oil and wood inadequate combustion. The ecological risk of sur—
face sediment in Weishan Lake was assessed with the methods of sediment quality guidelines(SQGs) and sediment quality standards(SQSs).
The results showed that the concentration levels of PAHs in the study area had not caused the marked negative influence on organism. How—
ever Flu and Ace compounds were present in excess of the lower ERL, and biological effects might exist; The adverse biological toxicity effect
might occasionally happen in Weishan Lake.
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i, FIF GC/MS 43#r THES H 16 R R Z AR,
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Figure 1 Map of sampling sites in Weishan Lake
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Table 1 Sampling sites in Weishan Lake

A Jus Ra v

1 34°32'23" 117°13'44" WX

2 34°35'37" 117°16'12" WX

3 34°35'44" 117°19'57" WX

4 34°36'16" 117°16'14" HIX

5 34°36'20" 117°13'31” ol & MR
6 34°36'17" 117°11'31" X

7 34°40'24" 117°10'7" WX

8 34°42'49" 117°07'38" B AL
9 34°45'18" 117°05'31” X

10 34°48'18" 117°02'15" TN

VRS X TG, PR i 100 H i, F-20 CfR
FHEBHTKEBRFREL 10 g B 5L, A 50 mL TEC 4/
PENR AR (11, R ) BB SR 875 (20 C)4b
7 1 h,4 000 r-min” B.0> 20 min, ZEBOREEEY 1
mL, 335 1 g TKBEREAR 2 g RER A EMTHE G
k., L) 8 mL IF 4T, 10 mL IE O e/ —E FARR S
VAW (11 ARBH H BRI, R e BV e 78 Mk 46 (30 °C)
2T, AR ST 243 1.0 mL, ] HPLC ##47 PAHs
43,

ISR R 40 °C; FahAH K 80:20( fAFH
BORF K ; JEEA 1.0 mLemin™ ; FEHEE A 25 pL;
REEU) 25 R U 28 AMG I 2% 5 4G 4 8 254 nm,
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1.2 FENHSHF

OB TR AL . B O IR A LC-
20AT #5 BF 55 ,SPD—20A 25 5 W 51) 42 MG il 2%
0DS-C18,25 emx0.46 mm JZ AH {8354 ; KQ-550DE %I
B R B B 75 BV e A% s SHZ- I RAE IR K S 5 5
RE-52AA Jigh% 75 &A% ; TDL-5 £ 2.0 ; Simplicity
185 HRAK R Il (25 L) AR

16 # PAHs JE-& FrfE (PAH-Mix) ¥ B 35 [F Ac—
cuStandard 23 & , ¥ JE 4 0.1 mg-mL7; HEE  IFC
$t . AW R (E 254 BB R AR g ok,
Bz R A HE S A TOKBRRR N E BT AR i (100~
200 H) HFrtral (ffF FRTTE S 3R i 550 CHEE: 4
h, BAET AR ). SCAZKR A Simplicity 185
FRAK RGEAL

RS AN Y [N 52 BT B2 L FIRR P 28 H o T8
2 HBRZEA RS, A TOAR B | B 5 45 R & e
KIEAZS B8R

2 ER5H5H

2.1 MUMRENEYH PAHs HEE
TEE NIMF S AR ST P, F R BB St
i (9 USA16 Fp #L7 PAHs f95 & 2 F1(SPAH) TEH

HAG YLK, L4 RAE s ALY PAHs 3 &
T2 2, F3% 2 W] I, Brilll 2 A SPAH & EYE
1€ 374.93~1 576.65 ng-g™ Z |f], 3B K 699.01 ng-
g, 5 A KR A b, 4 T H TS YK T
PAHs & {H H BUTE 5#.8#.10# 55, SPAH ¥k 43514
874.87.1 173.06.1 576.65 ng-g™', 5# SEEMILS,
REENEE, B ETGKEAR ERESATE, B
HEHE A A 5 8# ST R S EERT AR H RS, R
SRRl R, BN A T P A TR 157K 5 104 55
A FRg Ui R A AL , AR 3, KM AR A5 TT
YR G AL R, SR HE SPAH RERE ST
WA DK A WS S 7 5 T TFI8 DX A9 i o7 SPAH MR Y
B,
2.2 LR Y TR PAHs BYIREHT
2.2.1 ZF LMW/HMW L {854

HH A, BT A IR 09 A Th IR PAHs
H—f% 2.3 35 PAHs fbA9 (LMW) (% L 4555 5 Tk
BB R A TSR P A 78 25 A Rk
#RBEIR PAHs H 4~6 35 PAHs L& (HMW ) i Lt 451
BE. HI, % LMW/HMW XF 1 B, 08 PAHs 1k
AP FEER B AWM T LMW/HMW /NF 16 )
FEPAHs fbAH) F 2R B R R AR B

R 2 BUMRETRYH PAHs HEE(ng-g")
Table 2 Data of 16 PAHs in the sediments from Weishan Lake sediment—dredging(ng-g™)

ey RIS Ky
1# 2# 3# 4# S5# 6 T# 8t ot 10#

Nap 184.5 1154 119.2 126.1 1924 1494 1274 156.98 123.02 2285 152.29
Acy nd 8.79 13.14 7.19 nd nd 6.83 7.09 6.71 37.09 12.41
Ace 533 23.76 61.65 58.84 178.57 31.34 58.82 156.98 58.82 225.1 90.72
Flu 70.2 45.3 70.07 67.82 91.33 50.8 69.01 130.3 66.76 159.83 90.62
Phe 89.76 139.69 132.56 134.08 165.78 118.97 78.99 205.78 154.66 357.98 101.83
Ant 12.5 30.6 29.05 21.33 73.4 12.97 30.67 84.9 34.06 95.89 42.54

Fla 18.45 17.23 29.06 13.68 32.94 7.87 9.71 96.83 20.56 125.79 342
Pyr 12.56 12.78 4.83 7.53 13.32 1.05 7.09 16.98 19.75 32.93 11.88
BaA 23.7 18.86 13.89 20.65 82.72 5.69 17.54 12.1 13 10.99 21.91
Chy 34.23 30.5 11.23 14.89 nd 39.74 13.32 37.86 13.1 52.98 27.54
BbF 8.79 29.67 nd nd 33.01 9.47 nd 25.98 nd nd 21.38
BkF nd nd 3345 23.97 30.61 nd 35.76 nd 32.12 35.23 32.11
BaP 47.32 23.76 nd nd 3115 10.23 nd 42.78 nd nd 24.38
DBahA 27.58 nd 25.06 37.86 1153 nd 29.98 nd 30.57 81.36 40.97
BghiP 53.96 128.34 17.38 40.86 3145 38.05 70.65 190.7 16.08 132.98 72.05
IPY nd 8.63 nd nd nd nd nd 7.8 nd nd 8.22
SPAH 490.47 532.8 497.99 474.8 874.87 374.93 555.77 1 173.06 489.51 1 576.65 699.01

T nd SR H -
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B B BT ABR IR ZR IS AR R . H AR
(Phen/Ant ) F175% B/t (Fla/Pyr ) 3 1| Wr 22 35 55 18 ) ok
P2, M R F 1 SR/ AN 10
B, TAH PAHs 2R H LA REH A TE 2k be s 5%
B E/NT 1 SFE/ B AR TF 10, WISk B A
T8 o AU W A 0L L1 A R SR LA P 2 T B R
HWAEIER 3. ATLAE T SO A 3R B/ N T
10 3R B/EE HLE KT 1, 327 JE DU 25 037 A9 PAHs SR8
FHER A A BB AR SRR

g5 E R UL Y P ) 23095 8 R ELR IR
FHEIR R TERREE A A S8 IR R A FREE AT R 4R
TR
2.3 s AR Y T PAHs BRUBE M
2.3.1 VIR

BURA) o B v (SQGs ) B AEAE IR /K i VS Fiig
OB SRR A A T HS 5 TR SR - 400
YA PAHs B9V EEAR TRV TS EIIRME(ERL) , R
BAE B HERONAR A R A 5 2415 ek B v TN
FEIHE(ERM)ET , A WIsE RN R AR 2R A 5 andi
NF B2 0], YRR S ER R AR, XS
P RE(RCF)ZUIFRY+ PAHs YR 5 ERL (9 L0 fH,
RAE PAHs VA YRR KU A B ALHE AT

Fi SQGs PEM 0 LIIZRZ VTR H PAHSs 4
FEPERON DL 4, HidF)H 12 FF PAHs & ERL F
ERM {B, ARIEREIEMARERT I, &R —Fh L
HF5F M EIR 5 I B B T30 X A {E (ERM),
X 2 HA P B ) 22 3055 9 A 25 KBS 7 A L I8 DT AR 4
RIEFE, FRTRPOER, Bl YR
(RCF)Z55> 1, B A Y st s & 1B /R R 4B It
H 3% 8 A7 Bon RS T8 PAHs B9 B0 B

4 BLBRETRY S PAH WREBEATNR(ng-¢', TE)
Table 4 Assessment according the quality guidelines to PAHs in
surface sediments of Weishan Lake(ng- g™, dw)

RCF=PAHs/ERL>1
=N

AR B 5
115.4~228.5(3) 1,5,10
23.76~225.1(10) 1,2,3,4,5,6,7,8,9,10

PAHs ERL ERM

Nap 160 2100
Ace 16 500

Acy 44 640 6.71~37.09

Flu 19 540  45.3~159.83(9) 1,2,3,4,5,6,7,8,9,10
Phe 240 1500 89.76~357.98(1) 10

Ant 853 1100 12.5~95.89(1) 10

Fla 600 5100 7.87~125.79

Pyr 665 2600 1.05~32.93

BaA 261 1600 5.69~82.72

Chy 384 2800 11.23~52.98

BaP 430 1600 23.76~311.5
DahA 634 260 25.06~85.36(2) 5,10

3PAHs 4022 40792 324.13~1 576.65

5 5 RIS ERL B RS

LR Z TR Y L L2 (Flu) FIJE (Ace) A .
S5# F1 10# #£ 4 PAHs &5 B #4d ERL {8 B9 R 4L
150 BRI A A R N AR B R A
2.3.2 PR R E

F =l H AT R RGO PAHs BTTERY) B B
#E, ABERAMEREA 7 2006 45T AR B
TURRY) o BARHERS SO L BT PR, %A L 5 5
ANERAE, J3 50 O M B T R T 4 5 DL A, ok
(REL). ISRk E (TEL)., fBRSN W E{H
(OEL). ATRERUMIMRE(E (PEL) ISR BN BE(H
(FEL), 12 # PAHs f_B3& 5 MBIE I 5.3 5
EARIZ AT AR RS B (B B0k (A HIE Y
F)PATM RS FARE

PSR UTR Y B BAn i E 19 5 A B ER T
WHRULIIRZVTRYIH PAHs 75 RE LR 6, 1t
£ KA 12 B PAHs P 2/ —F R i R EAR T AY
USR58 T3 6 P KA uh L TS YRR B X A 7E 4%
BIEZ (8],

3 LM R LMW/HMW  SE/B 5 8/ At
Table 3 Ratios of LMW/HMW , phenanthrene to anthracene and fluoranthene to pyrene in sediments of Weishan Lake

REEA G
B H
1 2 3 4 5 6 7 8 9 10
Phen/Ant 7.18 4.57 4.56 6.29 2.26 9.17 2.58 2.42 4.54 3.73
Fla/Pyr 1.47 135 6.02 1.82 247 7.50 1.37 5.70 1.04 3.82
LMW/HMW 0.97 0.47 0.99 0.89 0.57 0.78 0.996 0.71 0.85 0.78
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5 mMEXBILTLKKTAY & PAHs 9
REENIRE(ng-g")
Table 5 Criteria for the assessment of freshwater sediment

quality of PAHs(ng-g™)

PAHs REL TEL OEL PEL FEL
Nap 17 35 120 390 1200
Ace 3.7 6.7 21 89 940
Acy 33 5.9 30 130 340
Flu 10 21 61 140 1200
Phe 25 42 130 520 1100
Ant 16 47 110 240 1100
Fla 47 110 450 2 400 4900
Pyr 29 53 230 880 1500
BaA 14 32 120 390 760
Chr 26 57 240 860 1 600
BaP 11 32 150 780 3200

DahA 33 6.2 43 140 200

6 RUBREITARYH PAHs BSRBESH
Table 6 Analysis for the degree of pollution of PAHs in surface
sediments from Weishan Lake

VIR R B Al REE AL

K F FEL —
4+F PEL 1 FEL 2 Ji 5,8,10
4+F OEL #1 PEL Z ] 1,2,3,4,6,7,9
4+F TEL F1 OEL 2 [& —
A~F REL #1 TEL ZJf] —

/MNF REL —

PR BN, WOLRAE S A 7 A S (R 6) 4
F OEL F1 PEL Z ], BUiX£ehf fi i PAHs X AEIHY
RNEEMERE R, WA PTE YR, 5T F 5
B HEATVEA 5 3 4~ sS04 F PEL # FEL 2 [8], T
YT Yt K A A M d ROV B R, A DR,
T JRT5 Y KU PEA , 8 B VA BRI R BT I TH R TS
P NGB B — Dl AT ks 9 PAHs
KF FEL{H, RBROLB M AFEER L IR
PAHs 15 L) B & 1 X35

3 itig

7 DU B B PR gy, ML B4
W1 LA A T s CRRBRUL ), Aok B & 8 IR Bt
32 81 53 ZRTRIC A, 45K o5k A H A 10
ZRBORIYTIR , X 10 AR A AR A 20T , DR
R P I R B AT OK X, R PO X AL R
&, ABHRAE T KRR R J YD, 4 IR ERTE — 403N

B it , B4 X 3 3 SPAHs & BRI, B
T ATS AR ME I LR B . KRR EIB R R, b
S 359 T A A VAT T A e — 2% 30 B AT 9% M I A A8 )
SPAH V& B35 R 934.8~2 983.8 ng-g'(F &), F
SPAH #KEHN 1799.0ng-g” (TH), HHEBIBIXK
SPAH W TSR W 163.0~786.5 ng g™ (FH&), F1y
SPAHYRE N 4914 ng-g (T ), PAHs IREZFIA
WAL L AR R, 5 AT S R G TR A R A
YT A AFAE—RE AR , 2305 EEORIEFIE
ey ARBBATHRARTEIR/BE, (U3S A1 PAHs
Al ReJE FIR AR

AHIRGT BRE U S (BRA LI 80 ) Vi 22 Ak b
75 IR SR5E , SRR AR R 2, W X B 5258 A AL Bh
FR BRI HE R L B AR VR e . AR R
A NS SR TR R B0 L 223835 43 1 R BRI
MR BT T SPAHs IREERZS A3 (&
2)KFE , WULIRFEIRAE A7 SPAHs B BEYa
1 324.13~1 576.65 ng-g Z 8] (FE), FHHEH
699.01 ng+g'(T&E), SPAHs IREZ | MEFIFA
WHIAT T A S AR, RIS A0 1 5 BRI A S A A
AETEATEE , AT KOS SR I 2 3055 SR 73 AR TR
o, AR RN A0 LS R EER AT 1 R K
BT S PAHSs ¥R B AH N 2 B0 H 508 17K, 1
2RI S AR 2 0 L9 K 3R 55 SPAHS fY
FERIE AT R IR TR R i 23455 E
BORWE T A XA MR TE IR LT 45
SR E DU _E S R 458 H B — B

AT, B PUBATR) o 23035 5 B Tk B
FOERHRE FALE, ABRIGER O Ak K — T
SPAH YR BB DT I 23055 18 2R IR T4
. ARM BATHRIARSERIRSE, 16 Fiflifs PAHs £6
BV FRIZEAS A TR RS A, i A 5ot A= 4 v A 3 Y
s A

4 i

(DU RIRAE S LAY PAHs B B FIE
374.93~1 576.65 ng-g™ Z[] ,E-3{H A 699.01 ng-g™,
5 AN A IBITE AR b AL T R 2595 Yk, NG B)
AT 2 A0 L1 K 3R 35 PAHs AR ZR VA,

()R BT ) 2 3055 4 R R IR IR
e A B AR TE SRS

Q)BT YRR SPAH &85, ¥k
it ERL {H , P58 19 23005 KA 25 KU ZE A LL TR
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