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f202Hg dilution technique in assessing species distribution and potential bioavailability of exogenous mercury in

Application o
different organic fertilizers-applied soils
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Abstract, There are concerns that organic materials used in agricultural soils may affect the distrilation and bioavailbility of heavy metals in soils. In this study, effect
of organic materials from different sources (rice straw, polar leaf, oil cake, distillers’ grains, pig manure and chicken manure) on the species distribution of
exogenous Hg (1) in contaminated vegetable-growing soils has been investigated by a modified Tessier scheme of sequential extraction procedures (SEPs). The
SEPs were detected with a quantitative analytical method and an isotopic 202Hg labeling method, respectively. The results showed that the summed value of Hg
concentrations in all eight species extracted with the SEPs protocol was lower than the total Hg concentrations directly measured in soil, and the isotopic labeling
technique coupled with the modified Tessier scheme provides a novel method which can distinctly indicate the distribution, mobility and potential bioavailability of
exogenous Hg in contaminated soil. It was found that after amendments of exogenous 202Hg and different types of organic materials, isotope ratio of RHg
(392Hg/2%0Hg) significantly varied in exchangeable (including water-soluble), fulvic acid, humic acid and organic fractions, while it barely changed in the fractions of
carbonate, Fe/Mn oxides, and residual species. By comparison with the control without organic materials amendment, pig manure and chicken manure application
resulted in more movement of exogenous 202Hg towards unstable fractions, including water soluble, exchangeable, and fulvic acid fractions. RHg of humic fractions
decreased by 55% (pig manure) and 58% (chicken manure), respectively. Distillers' grains and oil cake applications favored decreases of water soluble,
exchangeable and fulvic acid fractions. RHg of humic fractions increased by 90% (distillers' grains) and 85% (oil cake), respectively. Rice straw and polar leaf
application did not significantly influence the distribution of exogenous Hg speciation in soils. The results suggested that organic materials application with different

types could change the speciation of Hg-polluted soils, and thus influenced the potential bioavailability of Hg in soil. This demonstrates that regular monitoring of



metal speciation dynamics as well as appropriate management are needed to keep the safe application of organic materials for agriculture.
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