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Existing Forms and Ecological Risk Assessment of Heavy Metals in Dredged Sediments of Zijiang River
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Abstract In order to study the existing forms and ecological risks of heavy metals in dredged sediments of Zijiang River,the total content of
Cd, Zn, Cu, Pb, Ni, Cr and As in 18 sediment sampling points along the Zijiang River and the content of each existing forms were analyzed
and determined, and the ecological risk assessment of heavy metals was carried out at the same time. The results showed that Cd was the most
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serious heavy metal contaminant, with 100% of the sampling sites exceeding the risk screening value and 66. 7% exceeding the risk interven-
tion value. Followed by Zn, Cu and As, the point-exceeding rate of the risk screening value was 55. 6%, 50. 0% and 22. 2% respectively ; the
contents of Pb, Ni and Cr didn’ t exceed the risk screening value. Cd and Zn had a relatively high percentage of exchangeable state and car-
bonate combined state, which were easily used by creatures. As existed only in the iron-manganese oxide combined state and the residual state,
the exchangeable state and carbonate combined state of Pb and Cr was low and the total amount didn’t exceed the standard, so the risk was
low. The proportion of strongly, strongly to extremely and extremely contaminated in geo-accumulation index of the seven heavy metals was sim-
ilar to that of strong, very strong and extremely strong ecological hazard in potential ecological risk coefficient. Cd, Cu, and Zn were typical
heavy metal contaminants of Zijiang River, it was recommended to focus on monitoring the typical contaminants during dredging, and prevent
ecological risks of heavy metals when utilize the dredged sediments.
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Fig.1 Distribution of sampling sites in Zijiang River
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Table 1 Pollution degree and geo-accumulation index of heavy metals

% Grade Ly, V5 YL BE Pollution degree
0 <0 g

i 50~ 1 i

2 >1-2 T

3 52-3 i

4 >3-4 R

5 >4-5 T

6 >5 T
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Table 2 Reference value ( C’, ) and toxicity coefficient of heavy metals

(T})
H 4 )& Heavy metal C, //mykg T,i
Cd 0.5 30
Zn 80 1
Cu 30 5
As 15 10
Pb 25 5
Ni 26.9 5
Cr 60 2
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Table 3 Relationship between potential ecological risk coefficient, po-

tential ecological risk index and pollution degree
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Fig.2 The total contents of heavy metals and their chemical speciation in each sampling site
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Table 4 Average value and coefficient of variation of heavy metal

Heavy metal Content//mg/kg CV//%
Cd 7.8 134.7
Zn 369.0 55.1
Cu 179.3 171.1
As 18.5 89.7
Pb 65.1 24.6
Ni 52.0 41.5
Cr 72.4 34.4
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Table 5 Geo-accumulation index of heavy metals in dredged sediment samples

1’:17:’) % garj;ﬁ ; " cd Zn Cu As Ph Ni Cr

1 PEBAT 4.20 1.02 1.38 0.20 0.47 0.13 -0.67
2 FRIZ N 6.19 2.85 2.87 -1.74 0. 60 1.31 -0.03
3 g 5.29 1.84 2.41 -1.12 0.87 0.83 0.11
4 FREAT 3.70 0.87 0.21 -2.26 0.57 -0.16 -1.02
5 W 4.20 0.97 1.11 -4.15 0.78 0.17 -0.31
6 W 4.99 1.11 1.65 1.91 0.52 0. 68 -0. 61
7 HEFT 3.32 1.88 5.35 -0. 86 1.38 1.13 -0.09
8 =M 6.99 1.83 3.09 1.25 0.76 0.69 -0.63
9 s 3.66 0. 84 1.34 -0. 40 0.77 0.30 0.71
10 T 4.64 1.11 0.52 -1.49 0.26 -0.33 -0.82
11 MAEY ) 5.74 0.82 1. 11 0.48 0.28 -0.13 -0.23
12 BT 4.91 1.50 1.15 -0.52 0.78 -0.27 -0.82
13 ZEZRM 8.24 2.69 2.17 1.51 0.48 1.22 -0.34
14 FE LK 3.54 0.68 0.08 -0.09 0.72 -0.59 -0.33
15 HE 4.44 1.51 0. 66 0.63 0.20 0.02 -1.12
16 7N EURE 5.26 1.17 1.54 0.23 1.29 -0.28 -0.19
17 bR 5.26 2.72 1. 64 -0.34 1.20 0.35 -0.25
18 W H 5.78 2.09 1.52 -1.12 0.70 0.55 -0.65
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Table 6 Potential ecological risk coefficient of heavy metals

N’?(') % smj;ﬁ; . cd 7n Cu As Ph Ni Cr
1 ACAT 165.0 2.8 14.8 12.8 10.8 7.9 1.9
2 MR 658.2 10.0 41.3 3.4 11.9 17.9 3.0
3 Rk 351.0 5.0 30.1 5.2 14.3 12.8 3.3
4 RRIEA 117.0 2.5 6.5 2.3 11.6 6.5 1.5
5 P i 165.0 2.7 12.2 0.6 13.4 8.1 2.5
6 WE 285.0 3.0 17.7 42.0 11.2 11.6 2.0
7 FRRT 90.0 5.1 229.6 6.2 20.3 15.8 2.9
8 =H 1 140.0 5.0 48.3 26.7 13.2 11.7 2.0
9 VA 114.0 2.5 14.3 8.5 13.3 8.9 5.0
10 i TP 225.0 3.0 8.1 4.0 9.3 5.8 1.7
11 PV 480.0 2.5 12.2 15.7 9.5 6.6 2.6
12 eI 270.0 3.9 12.5 7.8 13.4 6.0 1.7
13 M 21715.0 9.0 25.4 31.8 10.9 16.9 2.4
14 FELLAK 2R 105.0 2.2 6.0 10.5 12.9 4.8 2.4
15 HIZH 195.0 4.0 8.9 17.3 9.0 7.3 1.4
16 JINAT AR 345.0 3.1 16.5 13.2 19.1 5.9 2.7
17 B CER 345.0 9.1 17.6 8.8 18.0 9.2 2.6
18 piRGe] 495.0 5.9 16.2 5.2 12.7 10.5 1.9
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