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ABSTRACT

Investigation involving on-line size-based element speciation method for some
heavy metals, released from a Thai coal-mining disposal soil, in colloidal phases was
for the first time studied by employing asymmetric flow field-flow fractionation with
inductively coupled plasma-mass spectrometry (AF*-ICP-MS). Leaching experiments
with the soil sample using artificial rainwater and humic acid solutions as leaching
solutions were performed in order to follow the release of heavy metals from the soil
by rainwater and surface water leaching in a natural system. The ICP-MS analyses of
the collected leachate solutions showed high amount of some metals, especially Fe

(>100 mg/1), in the acidic leachate solutions (pH<3). Due to the presence of pyrite and
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sulfide minerals in the soil sample, metals were dissolved by the oxidation of the
sulfide minerals in presence of water and oxygen. The leachate solution was mixed
with humic acid solutions to study the interaction of released metals and colloids in
surface water. Employing AF*-ICP-MS, it was found that the metals were associated
with humic acid colloids, and the size of the metal-humic acid colloids depends on the
concentration ratio of the metal ions and humic acid colloids, and pH. It indicated that
the released metals could either be precipitated and/or migrated by colloid formation.
The higher the metal to humic acid concentration ratio and the lower the pH of the
solution, the larger the size of the metal-humic acid colloids, which finally will be
precipitated. On the other hand, the lower the ratio and the higher the pH, the smaller
the size of the metal-humic acid colloids, which are assumed to be mobile in natural water.
Flow injection analysis (FIA) and sequential injection analysis (SIA) with
anodic stripping voltammetry (ASV) systems were investigated for the analysis of
dissolved metal ions. Instrumentations of such systems were developed. Preplated
mercury film electrode (MFE) prepared on-line was used as the working electrode for
the FIA- and SIA-ASV systems. The proposed FIA-ASV system was successfully
used to determine dissolved metal ions: Zn(Il), Cd(II), Pb(Il) and Cu(Il),
simultaneously with detection limits of 15, 4, 1 and 7 pg/l, respectively. On-line
standard addition by SIA was first used with ASV detection. The proposed SIA-ASV
with on-line standard addition showed its ability to determine Cd(II), Pb(Il) and
Cu(Il), simultaneously with detection limits of 16, 17 and 53 pg/l, respectively. The
developed FIA- and SIA-ASV techniques were applied to analyze the metals in model
samples. The developed cost-effective systems reduced the consumption of reagents

and the production of waste.



