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Abstract

This paper displays the kinetics of the corrosion process for short-term immersion of seven mild steel samples of similar 
compositions. A comparison between the data obtained for corrosion process in three types of water: bidistilled water (BW), 
drinking water (DW) (tap water) and river water (RW) (from Bahlui River, Iasi, Romania) has been done. Electrochemical 
techniques such as the cyclic voltammetry (CV), the linear voltammetry (LV) and the rotating disk electrode technique (RDE) 
have been used for the characterization of both the steel samples and the aqueous environments with which they came in contact. 
The allure of the cyclic voltammograms indicates the appearance of localized corrosion. The data analysis of the 
potentiodynamic polarization curves allowed the determination of the polarization resistance (Rp), the corrosion potential (Ecorr), 
the corrosion current density (jcorr), the Tafel slopes (ba and bc) and the corrosion rate (vcorr in mm/year). The rotating disk 
electrode technique was used for the quantitative determination of iron ions before and after different immersion periods in the 
studied media. It was found that in the RW, unlike in the case of BW and DW, the concentration of Fe2+ decreases in time.
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1. Introduction

Voltammetry is a fast and a non-destructive 
method often used in the study of various 
electrochemical processes. This quantitative 
technique is efficient in the study of the corrosion, 
providing information related to the localized 
corrosion (pitting or crevice) or passivation of the 
metallic material (Kelly et al., 2002). The main 
difficulties that appear in the experimental data 
analysis are related to the complexity of the multiple 
processes of the corrosion phenomenon, such as the 
anodic dissolution of the metal and the cathodic 
reduction of the oxidizer, the redox reactions of rust, 
the mass transport through the rust layer, the 
movement of the electrical charges between 
interfaces, the penetration of microorganisms in the 
porous rust, etc. (Roberge, 2008), the corrosion 

parameters are different even for metal alloys of 
similar compositions, as it will be shown in the 
present paper.

Steels are frequently used in the construction 
of bridges, buildings, pipes and other metalic 
equipments that are exposed to water. The steel 
corrosion is an electrochemical deterioration process 
of their physical properties; considering the 
economic and security consequences of the 
weakening of steel, this undesirable phenomenon 
should be prevented (Cecal et al., 2009; Henriques et 

, 2010).
Corrosion of mild steels is at the origin of 

many problems, in some cases the corrosion products 
leading to an increase of the corrosion rate of this 
material or other metals, leading to an environmental 
pollution. Thus the corrosion is not only an economic 
issue but mainly an environmental one.


