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Abstract

A novel active microband-electrode probe is introduced for determinations of trace lead in
various natural samples. It integrates a micro electrode array (MEA) on a silicon substrate and a
compact homemade potentiostat. On-chip microband gold electrodes, microband platinum
electrodes and silver electrode compose a tri-electrode system. Homemade potentiostat performs
cyclic voltammetry (CV) and differential pulse stripping voltammetry (DPSV) measurements, not
requiring external commercial potentiostat analyzer. Performances of the as-fabricated sensor are
validated in CVs and DPSVs. The sensor shows lower noise than traditional setups. Linearity is
outstandingly established from 0.2 ug L' to 150 ng L', and detection limit reaches as low as 0.06
ug L. Other analytical properties as accuracy, precision and selectivity are also well obtained.
This sensor is extensively adopted to detect trace lead in natural water, soil and fish. Results meet
certified method (graphite-furnace atomic absorption spectrometer, GF-AAS) well, and validate

promising applicability of the proposed method in many environmental areas.
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