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ABSTRACT
The destroying of Tafel region in many cases is not due to complication with mass transfer , but
due to IR — drop effect specially in dilute solutions ( i.e., of high resistivity) . Accordingly, the
corrosion behavior of reinforcement in reinforced concrete was investigated using electro —
chemical measurements. The work was carried out with small steel rods: cleaned and previously
oxidized embedded in resistance Portland cement concrete cylinders exposed to dry conditions. In
this investigation a theoretical model equation has been adopted including IR- drop term:

AE = AEA +RAi=-bclogicorr.+ bclog/ Ai/+ R/ A1/
In order to determine corrosion parameters of system investigated (i.e., icorr., be, and Re. A)
equation above was based on the analysis of cathodic Polarization curve free from mass transfer
effect .It has been found that the corrosion current of pre- oxidized steel is higher than the cleaned
one , and this corrosion rate is concrete contaminant & time of exposure dependant, because of the
importance of electrical resistance of concrete & its relationship to the corrosion rate of reinforcing
steel. An attempt was made to find this resistance from the IR-drop term in the above mentioned
equation.
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INTRODUCTION

Under most operating conditions concrete offers a high resistance to the passage of current to or

from embedded steel due to controlling effects which are electrochemical rather than physical. The

resistance of the concrete is, by ohms law, equal to the slope of the voltage — current curve, that is

R=E/L
| It is a fundamental concept of electrochemistry that the transfer of electricity between an electrolyte and
| metal electrode occurs through chemical reactions at the electrode surface. At an electrode from which
current discharges (the anode) the chemical reactions which occur release electrons. Conversely, at a
current- collecting electrode (the cathode), electrons are used up. An earlier study of the literature
revealed that the most widely accepted method for detecting corrosion in concrete is “stratfulls
technique” of mapping the half cell potential of steel from the surface of the concrete (Stratfull, 1957)
‘This approach , does not reveal information on the rate of deterioration . Other useful techniques were
used in measuring the rate of corrosion of steel in solutions of high pH and concrete slurries, in a
laboratory setting, but data evaluation becomes difficult when applied to steel in concrete
{Dawson, 1978}. The observed current necessary to change the corrosion potential of a metal which is
directly related to the rate of corrosion of the metal in the electrolyte, is the basis of determination of
corrosion rate from recorded polarization curves and data .Many techniques of polarization have been

used previously, they differ only in how this change in potential is achieved.

1- For small values of overpotential, Stern and Geary {Stern, 1957} consider the slope of the
overpotential , AE, versus applied current , I, is related to the corrosion current, Icorr., by their
relation :

babc

ELAD E=0 = 3 3030a + be) leorr, @

where ba & bc are the anodic and cathodic tafel slopes respectively .

2- Schwerdtfegers empirical {Schwerdtfegr, 1952} determination of the corrosion current, Icorr; the
technique requires that the polarization curve cover an overpotential of % 100mv, so that the
change (i.e., breaks) in polarization curve may be observed. The corrosion current is then
calculated from the following equation:

Ip.1
rq. (2)
Ip+ 1Iq
where Ip and Iq are the cathodic and anodic corrosion currents found at the breaks points.

Icorr. =

3- Barnartt three points methode {Barnartt, 1970} , in this technique three overvoltage/current data
points are measured along the polarization curve , and from this , babc and Icorr . are

calculated (i.e,for first overpotential AE .the 2nd and 3rd are 2AE &-2AE respectively)
.The resulting currents at each potential are substituted into the ratios:
r1=I(2AE)/1(-2AE); r2=1(2AE)/ I(AE) (3)

which in turn , rland r2 related to each other leading to a quadratic equation in which its solution

yielding the relations that allow to solve ba , bc &Icorr.

4- A computer analysis of polarization data developed by Mansfeld {Mansfeld, 1973}, is another
technique in which the computer makes a best fit analysis to theoretical curves generated for
different values of Tafel slopes and in this way ba, bc and Icorr. are found .
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