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Abstract

Two types of electrochemical flow-through cells, the wall-jet and the thin-
layer cells, have been designed and fabricated for use in conjunction with the flow
injection (FI) system. The wall-jet configuration used a centrosymmetric radial flow
thin-Jayer geometry with a stainless steel auxiliary electrode and a silver/silver
chloride reference electrode without a salt bridge. A 5H pencil lead electrode and a
gold disc electrode were utilized as the working electrodes in the wall-jet cells. The
wall-jet cell with a 5H pencil lead electrode was used for the determination of

acetaminophen in pharmaceutical formulations using cyclic voltammetry. Results
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obtained are in excellent agreement with those investigated by using the commercial
cell at glassy carbon electrode. The proposed laboratory-made electrochemical flow-
through cell is inexpensive compared with a commercial cell.

The wall-jet cell designed in this study was used with a gold disc electrode for
the determination of lead (II) in water samples. The results obtained were compared
with those obtained with the specially fabricated thin-layer cell with gold-coated
screen-printed carbon electrodes (SPCEs), a gold disc electrode and also by the gold
rotating disc electrode (RDE) under identical conditions. The thin-layer
configurations showed superior sensitivity over the walljet one. The specially
fabricated thin-layer cell incorporating with the gold-coated SPCEs provides a viable
method for lead (II) determination. Screen-printed sensors are promising devices for
dispdsable, cheap and reliable environmental monitoring. As reported by previous
workers the use of mercury-coated electrodes allows stripping voltammetry to be
performed. In this work a disposable sputtered gold sensor which allows
underpotential analyte preconcentration and avoids the environmental contamination
associated with mercury-based sensors is described. The sensor consists of a screen-
printed strip with three electrodes; gold-coated over carbon-silver ink as working
electrode, silver/silver chloride ink as the pseudo reference electrode, and a carbon-
silver ink as the counter electrode. The optimized flow injection system allows the
convenient monitoring of micrograms per litre lead concentrations following short
deposition times (detection limit 0.8 pg/l at 120 s deposition). The method was
evaluated by determining lead in spiked drinking and tap water samples; the

recoveries of lead (I) were 103 % (RSD 2.8%) and 97.9 % (RSD 7.1%), n=5,
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respectively. Measurements in the presence of typical interferences such as copper(Il),
cadmium(II), zinc(II), iron(I), chromium(VI), and mercury are reported.

The thin-layer electrochemical flow-through cell with a gold disc electrode
designed in this study performs favorably in comparison with a commercial cell for
the trace anaiysis of copper (II) in river water samples using square-wave anodic
stripping voltammetry. The proposed FI system was shown to be suitable for
measurements with a detection limit of 0.8 pg/l and a determination time of less than
5 min per sample. This method is convenient to use, provides good sensitivity, and
most importantly, avoids mercury-based sensors.

Part of this thesis has already been published in the form of two full papers,

one oral paper and one poster paper.
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