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Speciation and Risk Characteristics of Heavy Metals in the Sediments of the

Yangtze Estuary
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(1. State Key Laboratory of Water Environment Simulation, School of Environment, Beijing Normal University, Beijing 100875,
China; 2. Key Laboratory for Water and Sediment Science of Ministry of Education, School of Environment, Beijing Normal
University, Beijing 100875, China)

Abstract ; Based on the investigation on the distribution of total contents and speciation of 8 heavy metals (As, Cd, Cr, Cu, Hg, Ni,
Pb, Zn) in the surface sediments at 14 typical sites of the Yangtze Estuary during three hydrological seasons (wet, normal, and dry
seasons ) , this study applied equilibrium partitioning approach to build the sediment quality guidelines (SQGs) of the Yangize Estuary,
and assessed ecological risks of the heavy metals. The relationship between ecological risk and speciation of heavy metals was also
revealed. The results showed that, except for Cd, the residual fraction was the main speciation of heavy metals, especially for As, Cr
and Hg, their residual fraction proportions were all over 90% . The sediment quality guidelines of the Yangtze Estuary for As, Cd, Cr,
Cu, Hg, Ni, Pb, Zn were 43.29, 0. 672, 79. 65, 19.08, 0. 569, 339.09, 30.87, 411. 36 pg-g~", respectively. Cu had the highest
ecological risk to aquatic organisms. The upstream of Yangtze Estuary was mainly affected by Yangize River runoff, where the risks
were relatively high in wet season and relatively low in normal and dry seasons. However, the downstream of the estuary was mainly
affected by municipal sewage of cities like Shanghai, where the risks were relatively high, especially in normal and dry seasons. There
were three different relationships between the ecological risks and speciation of the eight heavy metals.

Key words : Yangtze Estuary; heavy metals; sediment quality guidelines; equilibrium partitioning approach; speciation; ecological risk
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Fig. 1 Schematic diagram of sampling sites in Yangtze Estuary
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Fig. 2 Temporal and spatial distribution characteristics of eight heavy metals
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Fig. 4 Assessment results of heavy metals in the sediments of the Yangtze Estuary with SQGs
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Table 2 Correlation between ecological risk of heavy metals and the speciation

R AR BRRRER S A 75 B A A A AR BRI A
Ni 0.6589" " 0.5545"" -0.3371 -0.3849 0.2135
Cu 0.2295 0.465 1" 0.054 8 0.4270 -0.4604 "
Cd 0.0399 -0.5689"" -0.5146"" -0.0530 0.4151
Cr -0.4626" -0.3870 -0.2873 -0.4018 0.4767"*
As -0.21838 0.238 1 0.2209 0.0395 -0.1640
Hg -0.1480 -0.0804 -0.1974 -0.0953 0.101 6
Pb -0.0454 0.0712 0.0649 -0.0889 -0.0580
Zn -0.1299 -0.0710 0.0236 -0.2952 0.0878
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