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The method d simultaneous corrosion process
Kinetic parameters determination (corrosion current i,
Tafel coefficientsb',b'), in conditions when the partial
cahodic readion is smultaneously controller bath
transport rate of a charge through a boundary of phases
and diffusion rate of adepolarizer and anodic is subjed to
legitimades of the slow ionization theory is offered. In
this casel, r]— dependenceis described by the equation:
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where b= b’ n1o0, |d-l|m|t| ng diffusion current.

If the exponential curves of the equation (1) to
expand in a series, being not limited quantity of the
decomposition terms, we wme to the equation of the
polarization curve by the way of degreepolynominal:

i()=Ko+Kn+Kon2+Kgn3+...+Kn . (2)

With due regard for McLaurian's formula we shall
write (2) in the form:
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Thus, if Ko = 0, other coefficients of adegree
polynomial are predsely conneded with magnitudes of
the relevant derivatives.

So, if apoints st of experimental dependence
iexp(N) to approximate by a degreepolynomial, under
conditi on of adequate gproximating all kinetic
parameters of corrosion system can be cdculated through
magnitudes of a polynominal coefficients, as:
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where B=ifig.

The proposed approach can be eay redized with
the help of the PC. It is possble to apply for this gandart
procedures of polynomial approximating. The equation
(1) hastwo limiting cases: a 3 — 0 the arrosion kinetic is

subjeded by a slow charge transportation regularities ;. at
3=1 the limiting stage of total processisthe depolarizer
transport to eledrode surface In these caes the system
(4) is smplified and can be dedded analyticdly. The
relevant expressons [2], permitting to caculate kinetic
parameters through approximating coefficients are
recaved. These expressons afterwards were used as
initial guesses for the system (4) solution.

Method tested on model i,n-curves cdculated on
the equation (1) over the overpotential interval from
-0,030V to 0,030 V and at steps of 1 mV. Some
cdculationsresults are given in the table. Asit isvisible
from the table insignificant (lessthan 0,1 %) magnitudes
of al kinetic parameters determination percentage arors
were observed in most cases. It is necessary however to
note, that the simultaneous cdculation of al parameters
with usage of equations st (4) in some ases (for example
[3>0,7) was acompanied by afair quantity of iterations.
For this reason the procedure of eval uations was changed
alittl e: in the beginning cdculated quantity (3, and then on
this quantity concluded the mechanism of corrosion
process Is exhibited, that in range < 0,05 and 3> 0,95
for cdculations already it is passble to use the simplified
set of equations (for adivation and diffusion mechanisms)
without predsions of cdculation evaluations.

The method can be reaommended for data processng of
polarization measurings at corrosion examinations.

Table
Calculation b',b' . and iz, on mixed kinetic model,
(B=0,5, 1-model parameters, 2-computed parameters
(numerator) and percentage aror (denominator))

Kinetic parameters
b, mV b'e, mV icor, MA/CM?
1 13,0000 52,0000 0,0100
2 12,9927 50,9521 0,0099
0,0557 2,014 0,1504
1 26,0000 39,0000 0,0100
2 12,9933 38,5813 0,0009
0,0514 1,0736 0,1318
1 26,0000 26,0000 0,1000
2 25,9999 26,0003 0,1000
6,12110° 1,20010°3 157910
1 26,0000 52,0000 0,1000
2 25,9998 51,9989 0,1000
6,13810* 5,74810° 1,39310°
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