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ABSTRACT
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Heavy metals such as cadmium and lead are found naturally in small
quantities in air, water and soil. They are well known metals seriously affecting on
health. Therefore, quantitative determination of cadmium and lead is the great
importance for quality of environmental and also health assessment.

In this work, an in-line preparation of in situ plated bismuth film on glassy
carbon electrode was developed for anodic stripping voltammetric determination of
cadmium and lead. This electrode is more environmentally friendly than the
commonly used mercury working electrode. Bismuth film electrode should be
conveniently used in flow system, thus improving analytical performance of metal
analysis by voltammetry. In the developed system, standard or sample solution was
mixed on-line with Bi(IIl) plating solution before entering a voltammetric cell. Then,
the deposition of the metals was carried out by applying a constant potential of -1.50
V versus Ag/AgCl to the working electrode. Next, a square wave waveform was

scanned from -1.50 to 0.60 V and a voltammogram was recorded. Finally, the peak
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currents obtained were plotted against metal concentrations yielding a linear
calibration graph.

Under the optimum condition, the linear ranges were 2 — 40 pg/L for both
cadmium and lead. Relative standard deviations were in the ranges of 0.76-1.57% for
11-replicate injections of 5, 20 and 40 pg/L of both Cd(II) and Pb(II). The method had
percentage recoveries for the determination of those metals in ranges of 104.9 —115.3
for Cd(II) and 106.0 —119.5 for Pb(Il). A sample throughput was 13 h™'and detection
limits were 0.89 and 0.59 pg/L for Cd and Pb, respectively. This system was validated
by ICP-OES method and successfully applied for the determination of cadmium and
lead in real water samples. The proposed method provided high sensitivity and

convenient operation for the determination of cadmium and lead at trace level.
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