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ABSTRACT

A flow injection (FI) system for the spectrophotometric determination and
on-line separation and preconcentration of some metal ions using solid phase
extraction has been developed. An automatic motor-driven sample injection
system which can be controlled by manual electronic operation or a laboratory
computer was constructed. The software for data collection, analysis and display
was developed. The computerised injection system was applied to the
determination of calcium, lead and uranium.

The new FI method for calcium was based on the visible spectro-
photometric detection using murexide as a reagent. This FI system overcomes the
instability of murexide in an alkaline solution, so that this reagent can now be
conveniently used. The optimum conditions for the determination of calcium in
this FI system were investigated. The interferences from diverse ions were
masked by a buffered ethylenediamine solution. Detection of calcium in the
range of 0-20 ppm Ca has been demonstrated, and a sample throughput of 100
injections h™ can be achieved. The system with a simple LED-colorimeter
offered a linear calibration of 0-100 ppm Ca. The method was applicd to the
determination of calcium in certified reference materials, limestone rock, as well
as in some calcium containing drugs.



Flow injection atomic absorption spectroscopy for the determination of
lead has been developed. Lead was preconcentrated and separated from the
matrix by the use of an in-valve mini-column, packed with a novel solid phase
extraction resin (Sr.Spec™) that is very selective for lead. The conditions for
sorption of lead from solution with 0-2 ppm Pb initial were investigated. A
concentration efficiency of 10. min" was easily achieved. A single standard
calibration can be used. A linear calibration of up to 5.0 pug Pb and a sample
throughput of 40 injections h™” were obtained. The method was applied to the
determination of lead in certified reference materials, tin tailing leachate, and
digested tin tailing samples.

The flow injection system for the determination of uranium utilised the
novel chromatographic solid phase extraction resin (U/T EVA.Spec™) which was
packed in an in-valve mini-column of the system. Therefore, the uranium was
separated from the sample matrix and preconcentrated onto the resin, prior to
elution into the visible spectrophotometric detection system utilising 4-(2-
pyridylazo)resoicinol as a reagent. The conditions for sorption, elution and
detection of uranium were studied. Interference from a wide range of ions was
reduced when the separation/preconcentration column was used, but the masking
agent (CDTA) was still necessary because the selectivity of the detection system
was very low. A concentration efficiency of 6 min” was possible. The method
yielded a linear calibration for a range 0.0-3.5 ppm U, with a sampling rate of 20-
25 injections h (for 1 min preconcentration time). The single standard
calibration cannot be applied due to the non-linear sorption on the resin. The
method was applied to granite rocks and tin tailings.

In addition, study on tin tailing leaching was also made by sequential
extraction. Elements in various fractions, namely, exchangeable, carbonate,
easily reducible, moderately reducible, residual and total, were analysed by x-ray
fluorescence, ICP-AES and ICP-MS techniques.
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