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ABSTRACT  

The general theory of the potentiostatic current transients for 3D multiple nucleation with kinetic controlled 

growth has been analyzed. Analytical expressions for the determination of nucleation/growth parameters 

have been derived. The cases of instantaneous and progressive nucleation have been considered. 
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1. Introduction 

Electrochemical methods are very useful for the study of nucleation and growth of a new 

phase, because it allows to set and control the overpotential (supersaturation) in the system, to 

define current, charge, volume of a deposit, and a number of nuclei comparatively easy. More 

information on the mechanism and kinetics of the electrocrystallization can be obtained during the 

analysis of potentiostatic current transients. Earlier [1, 2] we have studied a problem of the 

theoretical description of the electrochemical phase formation under potentiostatic conditions. The 

purpose of present paper is a further theoretical analysis of this process. 

Many theoretical and experimental studies of the electrochemical phase formation were 

carried out for the nucleation with the diffusion controlled growth. Theoretical aspects of this case 

of electrocrystallization were considered in [3–23]. It is known that there is no exact solution for the 

problem of 3D phase formation with the diffusion controlled growth. On the contrary, an exact 

analytical solution of the problem concerning the nucleation with charge-transfer control (kinetic 

control) can be obtained. However the number of publications dedicated to the study of this case of 

phase formation is very small [24–30]. In this paper we will analyze the results from [1, 2] to obtain 
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