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ABSTRACT

Novel procedures based on flow injection (FI) analysis and its further generation
techniques with sample pretreatment and speciation have been developed for titanium,
phosphate, iron and lead. They involve continuous-FI, stopped-FI, sequential injection
(SI), bead injection (BI) and lab-on-valve (L-O-V).

Speciation by sequential determination of Ti(III) and Ti(IV) is for the first time
proposed using FI spectrophotometry, with the same easy-to-operate manifold and same
wavelength for measurements. Ti(III) in a mixture of Ti(TI) and Ti(IV) reacts with Fe(TIT)
carrier, which leads to reduced formation of the Fe(III) ~ thiocyanate complex. Total Ti forms
a yellow product with hydrogen peroxide as reagent. The Ti(IV) content is obtained
from the difference. Conditions for the system were studied, including acidity and
stability of Ti(IlI). The proposed procedure has been demonstrated for application

to catalyst samples taken from a petrochemical plant.

A very simple manually operated stopped-FI system was employed to obtain kinetic

information for the phosphate-molybdate-ascorbic acid reaction. Various parameters



(concentrations of reagents, flow rate, mixing coils, and volume of flow cell) were
investigated for determination of phosphate using the reagents by stopped-F1. A simple
and low-cost stopped-FI system should be arranged both for the lowest degree of mixing
(of reactants) and dispersion so that good signals of changes (rate) due to the zone,

stopped at the flow cell of the detector for the further reaction progress, will be observed.

Three FI systems were investigated for determination of trace iron in beer: a FI-
in-valve column-flame atomic absorption spectrophotometry (FI-FAAS) system,
a spectrophotometric FI system with a column placed at the detection point, and a FI-
spectrophotometric system with bead injection (FI-BI). Dowex-50W X8 and Chelex-
100 were employed for the FI.-FAAS and Fl-spectrophotometric systems, respectively.
The Fl-in-valve column enhances the FAAS performance. No eluent has been found to
be suitable for the FI system with a column placed at the detection point based on the
formation of iron(fI)-1,10-phenanthroline complex sorbed onto the resin. The FI-BI has
been proven to be an effective alternative. The novel procedures of FI-FAAS and FI-BI
provide on-line sample preseparation and preconcentration for determination of iron in
beer. The procedures also involve sample preparation (decarbonation and suppression of
tannin interference by adding ascorbic acid) and standard addition. The detection limits
of the FI-FAAS and FI-BI were 0.1 pg and 0.01 ug, respectively. The results obtained
by the FI-FAAS and the FI-BI agree with those of the AOAC spectrophotometric
method.

SI-BI with lab-on-valve (L-O-V) was novelly exploited for determination
of trace lead using electrothermal atomic absorption spectrometry (ETAAS).
A renewable microcolumn incorporated within the L-O-V system was investigated by
using Sephadex G-25 impregnated by dithizone. Lead solution was passed through
the impregnated beads. The beads were directly propelled into a graphite fube where
they were pyrolyzed and lead ions were subsequently atomized. Conditions of the
ETAAS measurement were studied including chemical modifiers (palladium,
molybdenum and tartaric acid). The SI system for trapping of lead on the beads in the
L-O-V could be operated in parallel to the ETAAS operation. The relative standard

deviation was * 6 %. The detection limit (30) was 0.4 ng.
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