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Assessment of potential ecological risk from heavy metals in sediment in the
Changzhou section of the Pearl River
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Abstract the mass ratios of heavy metals such as Cd Cr Cu and Pb in sediment in the Changzhou section of the
Guangzhou segment of the Pearl River were measured and the existing forms of heavy metals were determined by Tessier
sequential chemical extraction procedures. The results show that the contents of heavy metals such as Cd Cr Cu and Pb
in sediment in the Changzhou section are higher than the average values in lake deposits throughout the country. The
contents of Cd Cr Cu and Pb in sediment are 49.50 times 3.62 times 14.24 times and 5.51 times higher than the
background value of soil in Guangdong Province respectively. The bed deposit becomes the place for enrichment of
heavy metals. Cd exists mainly in the exchangeable form which is about 47.47% of the total amount. Cr and Pb exist
mainly in residual form which is about 42.35% and 47.28% of the total amount respectively. Cu exists mainly in
organic and sulphide form which is about 49.06% of the total amount and 18.26% in the residual form. The ecological
risks of these four heavy metals were assessed with Hakanson’ s potential ecological harmfulness index. The results

indicate that the ecological harmfulness of Cd is high and that of Cr Cu and Pb are lower.
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Tessier 1979 HF HClI HNO;  HCIO,
1.3
1.0000¢ HF HCI HNO;
/ / HCIO,
1.4
5
Tessier 5
Hakanson ° 2
2.1
1 1.98 mg/kg 126.05mg/kg 159.44mg/kg  159.22mg/kg
7
1.1 0.02 ~
2006 4 164.00 mg/kg 0.94 mg/kg
11.7 ~ 155.0mg/kg 67.55mg/kg
0~920.0mg/kg 48.03 mg/kg
2.81 ~ 647.00 mg/kg
38.03 mg/kg
1.2 5
5 Tessier 8
0.04 mg/kg 34.8mg/kg 11.2mg/kg  28.9mg/kg
a. 1.0000¢g
I mol/L MgCl, pH=7.0 10mL. ~ 25°C 49.50 3.62 14.24 5.51
lh
2.2
b. 1.0 mol/L NaAc Tessier
pH=5 10mL.  25°C 16 h
1 1
c. / 0.04 mol/L. NH,OH HCI
HAc 20 mL 96°C 3h
/ 0.94 mg/kg 3.20 mg/kg 1.50 mg/kg
d. 0.02 mol/L. HNO33 mL
H,0, 8ml.  83C 2.5h 0.94 mg/kg
3.2 mol/L NH4Ac¢ 5 mL 49.50
25mlL. 20C 10h
1
/
mg kg’{ & mg kg’{ % mg kg’{ " mg kg’{ % mg kg’{ %
Cd 0.94 47.47 0.03 1.26
Cr 3.47 2.75 46.34 36.76 21.48 17.04 53.38 42.35
Cu 3.20 2.00 35.23 22.10 3.12 1.96 78.22 49.06 29.11 18.26
Pb 1.50 0.94 19.57 12.29 40.68 25.55 11.30 7.10 75.28 47.28
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E. =T C/C

Ct i Ci
0.03 mg/kg 3.47 mg/kg 35.23 mg/kg 19.57 mg/kg i T
22.10%
12.29%
R = 2JE,
1
85% ”
pH 4.37 pH 4.0 314
19% pH 5.6 5
85% ° pH 14
/ 46.34
mg/kg 3.12 mg/kg 40.68 mg/kg 5
/ /
2
/ /
/ / mg kg™ mg kg™
Cd 0.5 30 Cu 30.0 5
Cr 60.0 2 Pb 25.0 5
5 Elr
<40 Ry < 150 40 < E' < 80
21.48 mg/kg 78.22mg/kg  11.30 mg/kg 150 < R, < 300 80 < F' < 160
300 < R; < 600 160 < £ <320 R,
= 600 E. < 320
2.4
Hakanson
3
53.38mg/kg 29. 11 mg/kg  75.28 mg/kg 3
Ci/Cl E!
Cd 3.96 118.80
5 Cr 2.10 4.20
Cu 5.31 26.55
4 Pb 6.37 31.85
R, =181.40
3
47.47 % 3
R,
42.35%  47.28%
18.26%
As Hg Zn Ni
10
> 1
3
2.3 a.
Hakanson 6
i 28
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