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ABSTRACT

Flow-based procedures including FIA and SIA were developed for the
determination of some heavy metals in environmental samples. Some associated
with on-line preconcentration and/or preseparation.

A system for an automated on-line solvent extraction with flame atomic absorption
spectrometry (FAAS) was developed for Cu(ll), Pb(ll), Ni(ll), Cd(ll) and Zn(Il)
determination. The system employed solvent extraction of aqueous trace metals as
diethyl-dithiocarbamate (DDC) complexes into methyl-isobutyl ketone (MIBK) fed
directly to FAAS. The quantitative extraction of Cu(ll), Pb(Il) and Ni(ll) was possible
under an acidic condition. Thus these metal ions were able to be quantified in a digested
sample. However, the pH of 1.0 was adjusted for Cd(Il) and Zn(ll) determination. The

procedure is especially suitable for the determination of samples with high salt and Fe
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contents, which are usually needed extensive sample preparation procedure. The proposed
method was applied for heavy metal determination in reference materials and soil
samples. The system was also developed for a method for Cr(111)/Cr(VI) speciation.
Cr(V1) forms a complex with DDC, while Cr(lll) does not. Cr(lll) can be oxidized to
Cr(VI) with Na,S,0g before introducing to the system. The difference in amounts
obtained with and without using the oxidizing agent is due to the Cr(lll) content. The
method was applied to the speciation of Cr(l1l) and Cr(\VI1) in tap water and leachate
samples.

FI system with on-line preconcentration with FAAS detection for lead
determination was investigated. A crown ether resin (Sr.spec™) packed in an in-valve
mini-column was used as a solid extractant. The Pb(ll) in 0.5 M nitric acid was first
loaded on the resin in the in-valve mini-column. Then a solution of 0.005 M EDTA
(pH 7) was passed to elute Pb(ll) to the FAAS. A single standard calibration in the range
of 0.4-2.4 ug Pb was achieved. It was applied for lead determination in the water samples
discharged from an industrial estate. The results agreed well with those obtained by
ICP-AES. The possibility for on-line column preconcentration using SI system was also
investigated. This was made by using Fe(ll) determination as a model study.
Dowex-50Wx8 was used as a packing material. The system offers better possibility for
automation, but it suffers in rapidness as it takes longer analysis time. Further
investigation should be studied to overcome the problem.

SI-ASV for As(111)/As(V) was preliminary studied. Gold film electrode on a glassy
carbon substrate was used as a working electrode. As(l11) in the range of 25-100 pg I*
was performed. As(V) was reduced to As(lll) by off-line method using the mixture of
Kl-ascorbic acid.

In addition, investigations on simple FI instrumentation for speciation of
Fe(I)/Fe(1l1) using 1,10-phenanthroline; SI for paracetamol determination using
nitrosation reaction; Fl determination of nitrite and sample preparation of a sausage using

sonication for nitrite determination have been made.



