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Corrosion is an electrochemical process involving the transfer of electrons  between a metalic
material and its environment. It corresponds to a degradation of metallic materials under the effect of 
its environment.   

Corrosion

Localized Corrosion
Uniform Corrosion

Pitting Corrosion (aggressive media)

Crevice Corrosion

Stress Corrosion Cracking SCC 
(Tensile stress + corrosive media)(Passivable materials)

Introduction
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Corrosion reactions

- Oxidation/dissolution : (anode)

M             Mn+ + n e-

- Reduction in the solution (cathode)

In acid media: 

2H+ + 2 e- � H2

In alkaline/neutral media:

2 H+ + 1/2 O2 +  2e- � H2O / or both the two reactions

Kind of corrosion



Corrosion experiment

Potentiostat

Corrosion Cell

Experimental Set up

WE= Sample

RE= Reference electrode

CE= Counter electrode (Pt, Graphite,..)
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Cell connection mode: 

SP200/240/300 & VSP300

SP50/150; VMP3; VSP

Standard mode

Corrosion experiment



EC-Lab®

SOFTWARE

Electrochemical techniques

Photovoltaic Fuel cell application

Batteries Testing

• Voltammetry

• EIS
• Differential Pulse

Corrosion 13 techniques

EC-Lab®  techniques



13 Corrosion Techniques

Uniform Corrosion

Localized corrosion

Cyclic Potentiodynamic Polarization
Ecorr vs time
Corrosimetry: CM
Depassivation Potential: DP
Multielectrode Potentiodynamic pitting: MPP
Multielectrode Potentiostatic pitting: MPSP

Corrosion techniques

Ecorr vs time
Generalized Corrosion
Linear Polarization
CASP
VASP

Corrosion section of EC-Lab



Ecorr vs time set up

This protocol is integrated into all corrosion techniques

Activation/dissolution

Passivation / Inhibition

Time
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This technique corresponds to the follow up of the corrosion potential of the working electrode 
versus time

Ecorr vs time



The LP technique consists of a potential scan around the the Ecorr. It allows to determine 
polarization resistance and corrosion current and tafel parameters. 

LP  description

Linear polarization set up

Ecorr vs time

Potential scan

Linear Polarization



LP of Ni in HCl media 1M

LP of Ni in HCl media 1M

Rp and I corr

I corr Tafel parameters 

Linear Polarization

Ecorr ± 25 mV

Ecorr ± 250 mV



Protocol dedicated to study the Generalized corrosion or Uniform corrosion. This form of 
corrosion affects the whole surface of the material.

Ecorr vs time

GC parameter 

Reverse scan

Generalized corrosion

Ecorr and I corr

General corrosion set up



VASP is an electrochemical technique based on the EIS measurements. It consists in the 
determination of the change of the polarization resistance  in function of the potential amplitude 
variation

)2sin()( tfVtV sa π=

With 

maxmin aaa VVV ≤≤

Electrochemical system

E

I

Ia

Va

Z(fs)= Rp

VASP

VASP set up



VASP on a Ni electrode in HCl media

For each Va amplitude an 
is Rp measured

VASP Fit

I corr

Tafel parameters 

VASP



The CASP method allows the determination of the current corrosion and the Tafel parameter 
using Discrete Fourier Transform DFT

CASP set up

CASP

Electrochemical system
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CASP

CASP Fit

I corr Tafel parameters and



CPP Set up

Cyclic Potentiodynamic Polarization CPP

corrosion technique used to evaluate pitting susceptibility and made with a potentiodynamic
part and a conditional potentiostatic part which is taken into account if the pitting current is not 
reached during the potentiodynamic part 

Pitting potential,
Repassivation potential
Passivation current



This technique is designed to study pitting corrosion on one or several electrodes together in the 
electrochemical cell. It corresponds to the pitting potential determination of a material using a 
potential sweep 

Multiple Potentiodynamic Pitting MPP

MPP set up

MPP description

Pitting potential,
corrosion resistance

Passivation current



Curves MPP for 8 stainless steel in 0.02 M NaCl.. 

Multielectrode Potentiodynamic Pitting MPP



This technique is similar to the MPP technique with a potentiostatic control instead of a 
potentiodynamic scan. It is designed to study pitting corrosion on one or several electrodes 
together in the electrochemical cell

Multielectrode Potentiostatic Pitting MPSP

MPSP set up

MPSP description



application used in corrosion for the determination of Rp versus time by a repetition of the 
polarization around the corrosion potential at fixed time interval. 

Corrosimetry: CM

Evolution of Rp vs time

Corrosimetry set up

Corrosimetry description



Conclusion

Corrosion techniques of EC-Lab allows corrosion characterization of several metallic materials

EIS and voltammetry techniques are a complementary methods for the corrosion characterization.

Each corrosion technique allows up to 100 sequences

An corrosion experiment can contain up to 20 techniques


