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ABSTRACT

The five-stage Tessier sequential extraction method partitioned the extraction
steps in different fractions including exchangeable, bound to carbonates, bound to Fe-
Mn oxides, bound to organic matter, and residual has been used for metal speciation
in sediment samples. Problems such as variability in extraction efficiency in
differentiation among geochemical phases of sediment are well known and have been
reported. In this study, the some extraction conditions of Tessier method such as the

ratio of extracting solution per sediment weight, extraction time, and repetitive



extractions were particularly optimized for the determination of heavy metals such as
Mn, Zn, Cu, Pb, Cd, and Cr in sediment samples from the Kwai Noi River at
Changwat Kanchanaburi.

The suitable extraction conditions of the ratio of extracting solution per
sediment weight were 32, 32, 40, and 10 mL/g, whereas the suitable extraction times
were 1, 3, 5, and 4 h for exchangeable, bound to carbonates, bound to Fe-Mn oxides,
and bound to organic matter fractions, respectively.

Comparing to the Tessier’s method, the optimized sequential extraction
method provided shorter extraction times. This method has been suitable for the
determination of heavy metals with routine analysis. The optimized sequential
extraction method was then applied to determine the metal speciation in sediment
samples from the Kwai Noi River at Changwat Kanchanaburi. It was found that the
Mn, Zn, Cu, Pb, and Cd concentrations were in the range of 480.1-1142.7, 25.3-46.6,
9.8-21.9, 16.4-27.2, and 4.6-9.9 mg/kg, respectively. The recoveries of heavy metals
for the optimized sequential extraction method were nearly 100 % and the relative
standard deviation of the optimized sequential extraction method was lower than 5%

(n=06).





