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ABSTRACT

A new flow injection procedure for the determination of Fe(III) by using

acetyl salicylic acid obtained from an antipyretic, which is a cheap and easily

available reagent, was developed.  A red complex was continuously monitored by a

laboratory-made green LED colorimeter (467nm).  A linear calibration was obtained

in the range of 1-20 mg Fe l-1 with a detection limit of 0.46 mg Fe l-1 and RSDs of

1.4-5.4% (n = 3, for 1-20 mg Fe l-1). The new procedure was applied to assay iron

contents in pharmaceutical preparations. The results were in good agreement with

those of the USP standard method.

Capillary electrophoresis procedures were investigated for speciation of Fe

(II) and Fe(III) by introducing 2,4-pyridylazo resorcinol (PAR) as a complexing agent

and a borate buffer (pH 9, 0.1 M) as a carrier. Under the proposed condition set,

complexes of Fe(II) and Fe(III) could be separated, but contribution due to Fe(II)

produced by the reduction of Fe(III) by PAR was observed.
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Using differential pulse polarography, voltammetric behaviors at a static

mercury drop electrode (SMDE) of Fe(II) and Fe(III) in pyrophosphate and in

hydrogen phosphate media were studied for speciation of the species. Under the

employed conditions, two different peaks due to Fe(II) and Fe(III) occur at separate

potentials in a voltammogram, but contribution from conversion of Fe(II) to Fe(III)

causes additional signals. Speciation of Fe(II) and Fe(III) cannot be then achieved.

A new procedure employing a flow injection system with amperometric

detection for phosphate by reduction of 12-molybdophosphate at a glassy carbon

electrode was proposed. A 0.1 M KCl solution was used as a carrier. Under a

proposed set of conditions, a wide linear calibration graph of 50-1000 �g P l-1 was

obtained with RSDs of 1.3 to 9.5% (n = 50, for 50 and 500 �g P l-1, respectively). No

effect due to refractive index was encountered as there was when using a

spectrophotometric FIA system. Some interference studies were made. The procedure

can be applied to high salinity seawater samples. The proposed procedure was applied

to reference materials and real seawater samples. An in-valve column packed with an

ion-exchanger (AG1-X8) was introduced for on-line preconcentration. A detection

limit down to 0.18 �g P l-1 was achieved. A single standard calibration was possible.

A novel on-line sulfide removal system using potassium permanganate was

incorporated with a conventional spectrophotometric FI system for phosphate

determination using molybdenum blue with ascorbic acid as a reducing agent. This

led to an application for the determination of phosphate in wastewater.

A new procedure for simultaneous determination of phosphate and silicate

was proposed by stopped FIA using molybdenum blue with different kinetic

behaviors of the two species.

In addition, a light scattering detector for flow injection nephelometric

determination of sulfate, and development of liquid-liquid dynamic surface tension

detector were also studied.
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