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FE. A T RR 20U H 48 M5 YR, 6 RIRZUTR Y 4 FiE 48 (Cd, Pb, Cu, Zn) W& & R &S [0 4340 41
SHERT T XF A5, 3R BCR =25 40 AR EUE AT T KIIR)IZ VIR h 4 FhE 4 )8 (Cd, Pb, Cu., Zn) ARRATE AN &
i PPl T 4 PR AR A RN, B R IS TEAE G F AR B0k X 4 R T AR SO TR A S AT TR 4R
T, RWIRZUURY T 4 R ESBOTR YA e RN E S, T Cd e SRR H ; MAAEAS TR 4 Fh 481
FEELATTHRIBGS I A, &Koo Z A 3 RN T2 BUS & S HEF 0 . Cd > Pb > Zn > Cu; WA AE RS EFR UL ITM &S R %
B, 7t Cd AKARZIBY P i EENE TR, HRABGRMAESAEE. HWKJE Pb, Cu M Zn W HZM. 4 FELSEH
T 2506 E R E/INIEF A . Cd > Pb > Cu > Zn.
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Speciation and Pollution Characteristics of Heavy Metals in the Sediment of

Taihu Lake
QIN Yan-wen, ZHANG Lei, ZHENG Bing-hui, CAO Wei

(State Environmental Protection Key Laboratory of Estuary and Coastal Environment, Chinese Research Academy of Environmental
Sciences, Beijing 100012, China)
Abstract: To explore the condition of heavy metal pollution of Taihu Lake, the contents and spatial distribution of Cd, Pb, Cu and Zn

in surface sediments of Taihu Lake were studied respectively. BCR three stages sequential extraction procedure was applied to
investigate the speciation and contents of four heavy metals (Cd, Pb, Cu, Zn) in the surface sediments of Taihu Lake. And the
bioavailability of these four heavy metals was also determined preliminarily. At last the contamination and potential ecological risk of
these elements were evaluated by potential ecological risk index. The results indicated that all 4 elements in surface sediments of Taihu
Lake were enriched to some extent, especially Cd. All of these four metals existed mainly in extractable fractions which included weak
soluble fraction, reducible fraction and oxidisable fraction, and the bioavailability of four metals varied with a descending order of Cd >
Pb >Zn > Cu. The comprehensive assessment results showed that Cd was the primary element with high ecological risk while Pb, Cu,
Zn were slight,and the order of ecological risk was Cd >Pb > Cu > Zn.

Key words: Taihu Lake; surface sediment; heavy metal; speciation; pollution evaluation
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Fig. 1  Location of sampling sites of Taihu Lake

1.2 FRECRES AR

FAINE X R e #8 ok 2 R Z VTR R, T
ARAJETHB O ~5 cm FRIZVORW) B FEMBEARZ
ISR BB FEL R E T - 20°C & TR TRIAE,
28 FD-1A-50 AU VR T EAL (P L8R A A AN A

BT Ve R T-HRAL B8 F 46 RS, 3 100 H
(0. 149 nm) i, SR J5 ARAF T 3 D48 rp B T TR 4R
& .

1.3 WK H 505k

AMFFE TR Y 4R T A 4 ok H BCR JE
Ao BCR K IR H & BRI &R 4
KRS RRE A (TR BL 2) | AT JEAS (]
FRB2 &%) | AT (RTFR B3 &) FIEki 24 (PR
B4 ). EABRARBOTEWT.

HERRFRIL 1. 00 ¢ )2 VTR & B T R
SRR ZEBLOIRAE T UL N AT (3 R)
PR

Bl Z&%: A 0.1 mol-L~" HAc ¥ 40.0 mL,
FE22°C +5°C FHRGHEEL 16 h, A3 000 r+min ~' E.0>
53 %5 30 min, BOH FIE W, 3R 53 ] 8 mL 0. 1
mol-L ™" HAc ¥RITEUE, 550000 88 UL il & 9F
FHREGE 1,0, 45 wm JERETEE,0. 1 mol-L~" HAc
IRE 22 100 mL AR 508 BAE T~ —2 00
RAREY).

B2 & 7 Bl &3k#EH, A 0.5 mol-L™"
NH,OH+HCI 40 mL( /§ HNO, ¥ pH { =2.0) ,22°C
+5C FH¥&¥% 16 h, L3000 remin ™" B .03 B 30
min, PO FISW, RSP UEG D BRI L BR AR T
— AR

B3 4. 7E B2 &85k, N 10 mL (4] HNO,
P& pH 1H 2 ~3)30% H,0, I, 2518 b LL/IMAF
A B AR B0 IR 1 b it 85°C
+2°CTKV R 1 h, B35 TR A Z/IMATH,
FEIIA 10 mL H,0, W, I# 2 85°C + 2°C I i
1 h, A5, A 50 mL 1.0 mol-L ™" NH,OAc
(FHRSERKS pH 0 2.0 £0.1) ,22°C +5C MR
FEHL 16 h, A3 000 r+min ™ B3 ES 30 min, AIEY)
Ve BRI I 5 AR N — o AR ).

B4 & B3 BIEWUS M 5% R VR T 15 AT
AT

FICAPER 4 B s R B A A B
A8 TR ik (1CP-MS, Agilent 7500ex 1) I 5 , 1%
AR 107" R G HEEEI N 1% ~3%
RSD, K (JLAS/NE) I <5% RSD™* . H 4R
TCR M B RISIERE SR TE & 2 AL

DU AL & 1 (TOC ) R FH 3% R B 2 de v
WE; Ul L ok B2 ff H 95 B Malvern 2 ®] 1)
Mastersizer 2000 U 3OEALEE 4 T AGHA T 22 .



12 3

FEHESCA ;. RIIR)Z DU G i WA 25 23 # B 75 Ak

4293

2 HREWE

2.1 DU BRI

K 2 J2 DUR 0 AT B A e A, 2 R 28 A 2
B, HO D & P E R A 72, 25% 5 HOkOE:
it YR 16.99% (WNE 2 FiR).

DU A PL L & & (i 70 80) 75 0.64% ~
2.66% JLEIN, FH SRR 1.38%. s i
TS RN DT DX B Yo P ORI R I IR A
TAFIAR RIS e i L e (anfal 2) .

Fe, Al, Mn 2 & & F 5 EZMERIL¥ TR,
Fe, Al Mn (/KA (&) B ALY 2 TURRY) vh i 2211
TR, e EZARE N R (a-FeOOH ) | 7K4H
W, KELH”(y-MnOOH) 45 EATHY B K & 1A

e SR ) A 27 0% 1 i B R AR 2 1 R
& )8 B S A TR T MR RE O, T LA S W, 3
DUVE S E s U T E & JE i E R B
HYIXLERE Sy FE T B A o R M B e i X
KX Z I Y b Fe I & 7621 149. 66 ~
37 174. 17 mg-kg ™'y [P, V-3 % 5 428 283. 90
mg-kg™'; Al 1Y F & 7E 60 841.91 ~ 85857.64
mg-kg "' Z ] SR ONT5 145,72 mg-kg ™' ; Mn
SRAE 383,14 ~1075. 37 mg-kg ' TEEIN , SEH &
1N 680.43 mg-kg ™. &2 A[%1,Fe, Al, Mn iX
3 Fh & Jm 0 o A RRAEAR AR BN, A2 1L | A R Ky
WX R =3 & B RGE . ST Fe I B,
AL Mn 955 5 80K AR R W RN ) =3 9 5 it
KRR

N Tt N L L
A 4o A / ‘
0 0= 4
o % St i . & 3
TP W T . & S
q\-’ - < B ¢ )
) TS . g .
33 > -9 . Q.____iﬂ"b R " o S
s -l
ATHLIR/%
mm Bb ~ B ik
A — P High: 225718
J— . Fih At _— _— i Low:.0.637 196
N Feihii N T
e =l T
L F AT
BT ° M| e WA e ‘ .‘ Rt
'Y . ’ :
L > % ad g P
Kot . ' W ol T s gt &a\m‘-:_?’ ' -\ﬁf-“'ﬁ
'-Fe.’mg-kg" Allmgkg™ B Mn/mg-kg™! X
™ High: 37 155.8 W High: 858 49.4 ' M High: 1074.49
..... L Low: 21 1545 el Low: 60 853 i Low: 383.34

&2

KBRETRYHE, BYER, Fe, Al, Mn EEHT

Fig. 2 Spatial distribution of grain-size, content of organic matter and Fe, Al, Mn in Taihu Lake
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Table 1  Content of heavy metal in surface
sediment of Taihu Lake/mg-kg -1
W EeIRuE
Cu Pb Zn cd
Fe/IME 14.03  29.20  32.50 0. 20
SSoN( 39.22  74.48  111.06 2.88
FEHE 22.24  38.27  57.35 0.45
KRBV HE 25.00 22,00  62.60 0.13
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Fig. 3 Content of Cu, Pb, Zn, Cd in the surface sediments of Taihu Lake/mg-kg ™'
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Table 2 Correlation matrix of geochemical characters of sediment and heavy metal contents

W i+ L Cu Pb Zn cd
b AR 1
#Ht 0.185 1
EERING -0.614** -0.076 1
Cu 0. 001 0.518** 0.254 1
Pb 0.197 0.283 0. 005 0.223 1. 000
Zn 0. 008 0.440* 0. 088 0.884** 0.215 1. 000
Cd 0.298 -0.15 -0.075 0. 037 0.114 0.073 1. 000

1) * FR B EMAL (REMIKFE P<0.05), = = Fnh EME (B EHKFE P<0.01)
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Fig. 4 Speciation of Cd, Pb, Cu and Zn in the surface sediments of Taihu Lake
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SRS RERE S MBS ERBE LMES  JREEASEFRBRIE, R4
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Table 3  Dividing standards of heavy metal pollution and ecological risk levels
S FG AT RS YRR E; Ju AR S E AR RI JE MTEAE R fEE L
fi<l e £, <40 e RI <150 i

1</, <3 BRI 40< E, <80 R4 150< RI <300 Rk

3< f, <6 il 80< E, <160 i 300< RI <600 b

fi=6 Ao 160< E, <320 TR RI= 600 R 5i
E,= 320 T
x4 KBTBRYHESESERBRBEESRERY
Table 4 The f;, E; and RI of heavy metals in surface sediment of Taihu Lake
ik /i E RI
Cu Pb Zn Cd Cu Pb Zn Cd

TH-2 0.98 1.37 0.97 0.82 4.91 6.85 0.97 24.63 37.37
TH-3 1.28 1.59 1.24 0.90 6. 40 7.95 1.24 27.00 42.59
TH-4 0.96 1.53 0.98 0.62 4.80 7.65 0.98 18.58 32.01
TH-5 1.01 1.46 0.97 1.20 5.07 7.29 0.97 35.93 49.26
TH-6 0.88 1.77 0.76 0.72 4.38 8.84 0.76 21.71 35.69
TH-7 0. 60 1.21 0.56 0.50 2.99 6.06 0.56 15.00 24.61
TH-9 0. 86 1.70 0.98 0.82 4.30 8.48 0.98 24.58 38.33
TH-10 0. 66 1.35 0.55 0.42 3.29 6.76 0.55 12. 60 23.20
TH-11 0.67 1. 46 0.52 0. 66 3.37 7.31 0.52 19.72 30.92
TH-12 0.77 1.87 0.83 1.63 3.84 9.34 0.83 49.00 63.01
TH-13 0.67 1.45 0.76 1.00 3.34 7.27 0.76 30. 06 41. 44
TH-14 0.68 1.43 0.59 0.78 3.38 7.13 0.59 23.35 34.45
TH-15 0.70 1.63 0.77 1. 10 3.51 8.17 0.77 32.93 45.38
TH-16 0.73 1.61 0.73 0.96 3.66 8.03 0.73 28.77 41.20
TH-17 0.65 1. 40 0.64 0.64 3.27 7.00 0. 64 19.20 30. 10
TH-18 0. 60 1.32 0.62 0.56 2.99 6.58 0.62 16. 88 27.09
TH-19 0.64 1.28 0.64 0. 60 3.18 6.42 0. 64 17.98 28.21
TH-20 1.31 1.57 1.39 0.84 6.54 7.85 1.39 25.15 40.92
TH-21 0.61 1.30 0.46 0.40 3.06 6.51 0.46 11.96 21.99
TH-22 0.47 1.17 0.59 0.62 2.34 5.84 0.59 18.51 27.28
TH-23 0.73 1.65 0.68 0.68 3.65 8.26 0.68 20.36 32.95
TH-24 0. 64 1. 60 0.55 0.62 3.22 7.98 0.55 18. 60 30. 34
TH-25 0.50 1.36 0.51 0. 46 2.48 6.78 0.51 13.81 23.58
TH-26 0.64 1. 41 0. 60 0. 46 3.20 7.04 0. 60 13.80 24. 64
TH-27 0. 64 1.74 0.94 0.76 3.21 8.71 0.94 22.78 35.65
TH-28 0. 62 1.37 0.47 0.56 3.12 6.84 0.47 16.73 27.17
TH-29 0.73 1.38 0.50 0.62 3.64 6.89 0.50 18.51 29.54
TH-30 0. 60 1.42 0.41 0. 40 3.01 7.08 0.41 11.99 22.48
TH-31 0. 66 1.56 0.62 5.75 3.29 7.79 0.62 172. 54 184.24
TH-32 0.76 2.98 0. 67 0.78 3.78 14.90 0.67 23.33 42.67
Iy 0.74 1.53 0.72 0.90 3.71 7.65 0.72 26. 87 38.94

WA 4 S 1075 G e 0, RV, T LA
I, KERIZDURRY) h 8 4 Ja V- 3515 YL R BE ek, 7
JIAFFERY 4 Fh 4z JE P A Cd 1544 mmm?@
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