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POLARIZATION AND CORROSION RATES

POLARIZATION

When there is no net current from an electrode. Then this electrode is at
equilibrium state and its potential is the equilibrium potential ( E0 ) . When net
current flows to or from is surface , the potential change from E0 to Ei, the
electrode is then said to be polarized and the process is termed as polarization ,
the polarization is measured in volts as follows :-

Polarization divided into three main types :-

1- Activation Polarization ( )

Activation polarization is caused by a slow electrode reaction or another way the
electrical reaction for which an activation energy in the form of potential is
required for the reation to proceed.

. For example, consider the reduction of hydrogen ions:-

Hydrogen evolution occurs in four major steps:

1- Adsorption of hydrogen ion from solution to metal electrode

2- Electron transfer from zinc to form hydrogen atom

3- Combining of two hydrogen atoms to form a molecule of hydrogen

4- The coalescence of many hydrogen molecules to form a bubble

1



Email (zaid.Emad.Mohsen@uomus.edu.iq)

2Al-Mustaqbal University / College of Engineering & Technology
Department (Chemical and Petrochemical engineering)

Class (Stage Two)
Subject (Corrosion Eng. In Petroleum Refinery)

Lecturer (zaid emad)
1st/2nd term – Lecture No.4 & Lecture Nam( POLARIZATION )

)

Factors Affecting Activation Polarization :-

1- Current Density: Activation polarization increases with current density

2-Materials: Activation polarization varies with one metal to another

3- Surface Roughness: Activation polarization is high on a smooth surface
compared to a shiny surface

4- Temperature: Increased temperatures decrease polarization

5- Pressure: Hydrogen over-voltage increases rapidly with decreasing pressure.

6- pH: Over-voltage increase initially and decreases with increased pH value.

7- Agitation: It has no effect on activation polarization
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2- Concentration Polarization ( )

Concentration Polarization is obtained When the rate of electrode reaction is
dependent on mass transfer

Consider the hydrogen reaction at low reduction rate the distribution of hydrogen
ions to electrode is uniform , while at high reduction rate will be depleted
hydrogen .

Effect of Various Factors on Concentration Polarization:

1- Agitation: By agitation, the thickness of the diffusion layer is
decreased,

2- Temperature:- As the temperature rises, the thick nests of diffusion layer
is decreased and the corrosion current is increased.

3- Velocity:- The higher the velocity, the less is con concentration
polarization. At a sufficiently high velocity, concentration polarization
becomes zero
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4- Combined polarization

Is the total polarization of electrode is the sum of activation and concentration

Corrosion RatesMeasurements From polarization

There are two technique used in corrosion rate measurements :-

1- Linear Polarization technique :-

The Linear Polarization technique in principle is a convenient and rapid way for
determining corrosion rate . The Wanger and Traud represented by :-

Equation (1) is derived and simplified by stern and geary and become :-

ba & bc is anode and cathode Tafel slopes
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The stern and geary need anode and cathode Tafel slopes for accurate
measurment then assume the values of Tafel slopes in range of 120 mv then the
equation reduced to :-

The polarization resistance (RP) can determine by :-
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Example 1

SOLUTION
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Example 2

SOLUTION
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Example 3

SOLUTION
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Example4

SOLUTION


