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Determination of total element concentration in samples is widely used to indicate
environmental risk due to particular elements of interest. However, total concentration
alone has limited use because elements can exist in different chemical forms with varying
mobility and availability to living organisms and thus can have varying impacts on
environment. Chemical speciation is therefore necessary. Sequential extraction using a
series of extracting reagents of increasing strengths is usually employed to fractionate
elements in solid materials into several groups of varying mobilities. A batch procedure
which is widely used is tedious, time-consuming and has many remaining problems to be
solved. In the study, a novel continuous-flow sequential extraction system was developed
and proved to be superior to the conventional batch system. The study includes
development of an extraction system to allow extraction to occur in a flowing stream of
extracting reagents. Factors influencing the extractability of elements were then
investigated. The proposed system was compared to the batch counterpart in various
aspects. To improve the system even further, an inductively-coupled plasma mass
spectrometric (ICP-MS) detection method was developed to allow simuiltaneous
determination of 8 heavy metals of interest, namely Cd, Zn, Pb, Co, Cr, Cu, Ni and Mn.
The continuous-flow extraction system in conjunction with ICP-MS detection enables
chemical speciation of metals in solid materials to be performed more rapidly, simply and
accurately with less problem of contamination and readsorption. The system was applied
to investigate into the contamination of heavy metals and to evaluate the environmental
risk using a study site in Tak Province. In addition, the system was also applied for the

study of availability of phosphorus in soil and sediment samples.



