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Abstract

This article focuses on the sampled-current and averaged-current staircase voltammetry
techniques compared to linear potential sweep/cyclic voltammetry for the investigation of
electrochemical reactions involving soluble species. First, based on analytical solutions of the
relevant voltammetric models, theoretical investigation is carried out assuming reversible
electron transfer reactions and different mass transport conditions in the electrolyte, i.e. semi-
infinite or finite-length planar diffusion, and diffusion to an inlaid disk electrode. Next, solving
numerically the appropriate integral-equation-based model, further investigation takes into
account the electron transfer kinetics, the uncompensated resistance of the electrolyte, and the
interfacial double-layer charging, under one-dimensional mass transport conditions. Main
conclusion is that the averaged-current staircase voltammetry technique should provide nearly
the same current data as the linear potential sweep/cyclic voltammetry technique under a variety

of experimental conditions.
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