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ABSTRACT
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The determination of information on total concentration of heavy metals or minerals in samples
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 and human life.
Chemical speciation is therefore necessary. In this research, a newly developed continuous-flow
sequential extraction was applied to assess the impact of heavy metals contamination caused by metal
smelting and mining activities. Two major case studies were investigated including lead contamination
in soil and air collected from the area nearby lead smelting industry and cadmium contamination in soil
and sediment collected from the area in the vicinity of zinc mining industry. In addition, iron speciation
in the natural gas pipe line was examined. Further to a different topic, a novel method for the
determination of in vitro mineral bioavailability, or mineral bioaccessibility, was developed based on a
simulated gastric digestion in a batch system followed by a continuous-flow intestinal digestion. The
simulated intestinal digestion was performed in a dialysis bag placed inside a channel in a flowing
stream of dialyzing solution. The continuous flow dialysis in the intestinal digestion step enables
dialysable components to be continuously removed for element detection by various detection methods,
including flame atomic absorption spectrometry (FAAS), electrothermal atomic absorption spectrometry
(ETAAS), and inductively coupled plasma optical emission spectrometry (ICP-OES). The interfacing
between the continuous-flow dialysis system and the detection method was carefully optimized. The
precision, accuracy and efficiency of the developed method were compared with the conventional batch
analysis. The developed system was applied to examine factors affecting dialyzability, or the mineral

bioavailability of food.
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