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Table 1 Common extractants used for bioavailability analyses of heavy metals in sediment and their properties
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Table 2 Comparison of Tessier and BCR methods
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Table 4 Bioavailability of heavy metals in typical river sediments
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Table 5 Bioavailability of heavy metals in typical lake sediments

/%

[

BCR Fel3.4 Mn80.1 Cr8.7 Cu2l.6 Ni29.2 Znl7.8 Pb45.9 Mn Pb
BCR Fel5.8 Mn67.9 Cr31.8 Cul8.8 Ni38 Zn56 Pb57.9 Mn Zn Pb
BCR 7Zn53.06 Cd50. 84 Cu34.62 Pb28. 65 Zn Cd Cu Pb 65
BCR Ni65 Cu63 Zn63 Pb55 Ni Cu Zn Pb 66
BCR Cr31.7 Nill.4 Cul2.8 Zn35.8 Cd 56.0 Pb6.0 Cd Zn Pb 6
Al3.17~10.17 B6.07~57.68 Cr2.58~13.65
Qarun BCR Al Cd 67
Pb13.74~68.02 Cd22.58~87.84
ElTemsah Tessier Cd56.3 Fe54.05 Mn51.3 Pb56.79 Cr Mn Ni 63
6
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Research Advance in Bioavailability of Heavy Metals in Freshwater Sediment

ZHANG Zhi' > ZHANG Runyu' WANG Liying' XUE Ke'”

(1. State Key Laboratory of Environmental Geochemistry Institute of Geochemistry Chinese Academy of Sciences

Guiyang 550081 China; 2. University of Chinese Academy of Sciences Beijing 100049 China)

Abstract: Heavy metal pollution in the freshwater environment has become one of global concerns. Sediment acts as an important stor—
age and internal source of heavy metals and can cause serious harm to water quality and aquatic ecology. Bioavailability is a key index
for evaluating bioavailability and toxicity of heavy metals. Investigating bioavailability and driving factor of heavy metals in freshwater
sediment will help to elucidate pollution mechanism and eco-environmental effects of heavy metals and can provide scientific and tech—
nological supports for the pollution control. This paper reviewed the definition and development history of the bioavailability of heavy
metals in sediment introduced main evaluation methods and their applicability and comparability outlined major factors of influencing
bioavailability and summarized the latest research progress in typical freshwater sediments from rivers lakes and reservoirs worldwide.
This study emphasized the urgent needs of integrating existing methods into a unified evaluation system for the bioavailability of heavy
metals in sediments and comparative works between authoritative laboratories. Moreover efforts should be paid on considering regional
differences of different ecosystems on incorporating the biological ligand model into studies of ecological toxicological effects of heavy
metals and on combining biological monitoring methods with in situ passive sampling techniques. Finally since distinct characteristics
of different freshwater environments it is imperative to establish corresponding quality standards in sediments to strengthen scientific
managements of the heavy metal pollution.

Key words: sediment; heavy metals; bioavailability; pollution_control



