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Abstract

An electroanalytical method is presented based on sample injec-
tion into a flowing electrolyte phase followed by exhaustive collec-
tion and subsequent quantitative determination of the sample in
a flow-through thin layer cell within a time scale of ~ 10 min.
The method is suitable for trace analysis of reversibly reducible
metallic species at the picomole level and has been tested exper-
imentally by investigating the analysis of T1*- and Pb?*-sample
solutions. By optimizing the cell parameters a further lowering
of the present detection limit (=~ nanomoles/l) should be possible.
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Voltammetric techniques have gained increasing impor-
tance for the trace analysis of metallic and organic
compounds in aqueous systems to the picomole level.
Recent investigations are based mainly on anodic
stripping voltammetry of deposits precollected at thin
metal film electrodes (e. g. mercury films) under defined
conditions of convection such as rotating electrodes
[1,2] or flow cells [3]. In all these cases only a fraction
of the electroactive compound present in the sample
solution is converted in the electrode process, and
therefore, the quantitative evaluation of the stripping
current transient is based on a calibration procedure
using standards of known concentration, preferably
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different metallic species. In this case, the performance
of the technique for separate quantitative investigation
of the different species will depend greatly on their
formal potentials, the electrode kinetics of the stripping
processes and the substrate material of the collector
electrode and may be influenced additionally by the
flow rate (in the flow stripping technique).

The above data allow the conclusion that the presented
technique is a valuable tool for trace analytical pur-
poses. The concentration limit can be lowered by in-
creasing the sample volume V accordingly. If the total
sampling and stripping time ¢, is to remain constant,
it involves a corresponding increase of the volume flow
rate J without loss of the coulometric cell function.
An estimation, based on the analysis of convective
diffusion in the thin layer [S]. reveals that on choosing
optimum thin layer and electrode dimensions the flow
rate can be increased by a factor up to 50, resulting in
a 50 fold increase of sensitivity at the unaltered sam-
pling time range 7, &~ 10 min. used in the above exper-
iments. In cases where large sample volumes (~ 50 ml)
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and long sampling times (several hrs.) are acceptable,
it should be possible to lower the detection limits by
another two orders of magnitude. Work in progress *
will show how these estimations can be realized in
practice, and how this experimental method can be
extended to additional applications, such as separation
techniques or the determination of non-metallic trace
compounds.
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