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SUMMARY

Nanogram quantities of lead are determined by anodic stripping voltammetry with
sufficient precision and rapidity, by using a 100-lll electrolyte and a silver-plated glassy
carbon microelectrode. This method is applied to the determination of lead at the low
ppm level in 0.5-1 mg of high-purity zinc.

Although stripping voltammetry has been extensively studied by many
workers, only a few papers have been published to date on stripping voltam
metry using electrolytes of ten to several hundred microliters and mercury
drop electrodes [1, 2]. The present paper describes the use of a silver-plated
glassy carbon microelectrode for the anodic stripping voltammetry of nano
gram quantities of lead in 100 Ml of dilute hydrochloric acid electrolytes.

Theoretically, the stripping signal with a solid or plated electrode is pro
portional to m[l - exp(-kSt/V)] , where m is the quantity of the analyte,
k is a constant, S is the surface area of the working electrode, t is the pre
electrolysis time, and V is the electrolyte volume. The stripping background
is proportional to the surface area of the working electrode. Therefore, when
the other experimental conditions are fixed, higher stripping signals and
signal-to-background ratios are obtained with smaller electrolyte volumes.
If experimental conditions are optimized, absolute detection limits and
rapidity of the determination can be improved without loss of precision,
by reducing the electrolyte volume from the conventional milliliter levels
to the microliter levels and using an appropriate microelectrode. Another
advantage of the miniaturization is economy of high-purity reagents for
preparing the electrolytes.

EXPERIMENTAL

Apparatus
A Yanaco P8-D polarograph (Yanagimoto Mfg. Co., Kyoto, Japan) was

employed for pre-electrolysis and recording of stripping (current-voltage)
curves. A clean bench was used to avoid airborne contamination during the
preparation of all solutions and the dissolution of samples.
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