
Vol.:(0123456789)1 3

https://doi.org/10.1007/s10008-021-05039-0

CORRECTION

Correction to: Effects of environmental factors on key kinetic 
parameters relevant to pitting corrosion

M. T. Woldemedhin1 · J. Srinivasan1 · R. G. Kelly1

 
© Springer-Verlag GmbH Germany, part of Springer Nature 2021

Correction to:  
J Solid State Electrochem (2015) 19:3449–3461  
https://​doi.​org/​10.​1007/​s10008-​015-​2816-9

Equation 12 in the original article was incorrectly presented 
as:

The expression should correctly read:

(13) 
which follows from a rearrangement of Eq. 11, as shown 

here:

It is noted that Eq. 9 was presented incorrectly as:

The expression should read:

When Eq. 1 is expanded and the bulk concentration of the 
stainless steel cation Cm,∞ is set to zero,

which when substituted into Eq. 13 above, gives:

(14) 
With these corrected equations, the discussion following 

Eq. 12 in the original article (until the section “Erp or E⦵?”) 
is revised and presented below. Note that Fig. 12 from the 
original article is also accordingly corrected and discussed 
in this context.

Plots of DmCsat,m vs. [Cl−] can be converted into equiva-
lent plots of (i·x)saltfilm vs. [Cl−] to examine the applicabil-
ity of this approach to other 1-D pit data from the lit- 
erature. To illustrate this utility, the DmCsat,m vs. [Cl−] 
data of Ernst and Newman [1] is replotted in terms  
of (i·x)saltfilm assuming n = 2.2, in Fig. 12. Note that  
[Cl−] has been converted from mol/kg to M (= mol/L). 
OLI Studio 10.0 (OLI Systems, Inc., Parsippany, NJ)  
was utilized to calculate these equivalent molarity  
values. The resulting slope of −0.14 is comparable to 
the value obtained from this study (−0.11), as well as 
with the work of Katona et al. (−0.12) [2]. Across a  
concentration range of 0.5 M ≤ [Cl−] ≤ 4.3 M, which  
corresponds closely to the [Cl−] encountered in many 
typical atmospheric conditions (>80% RH at 25 °C) 
[3], Dm and Csat, m can therefore be estimated from  
a straightforward diffusion-based analysis of experi-
mental values of pit stability product under a salt film.  
Note that the analysis in this study assumed that the  
diffusion component of mass transport overwhelmed 
migration and that [Na+] did not play an important role 
at the pit bottom. A recent full mass transport model 
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The original article can be found online at https://​doi.​org/​10.​1007/​
s10008-​015-​2816-9.
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by Nguyen and Newman [4] has shown that even with 
these effects considered, an analysis based on diffu-
sion alone provides reasonably accurate estimates of  
parameters. These considerations also revealed that the 
value of Dm calculated from the measured pit stability 
product as presented in a diffusion-only analysis was 
actually an effective diffusion coefficient, which was 
higher than the true Dm, a similar conclusion to that  
presented in Gaudet et al. [5]

Figure 12 (corrected from original following revised anal-
ysis). Data from Ernst and Newman [1] replotted in terms 
of pit stability product

Additionally, some notation in the original article was not  
rendered clearly due to typographical errors in copy edit-
ing. Although the  explanation presented in the article  
for the linear relationship between (i·x)saltfilm and [Cl−] is not 
materially altered by these errors, the correct expressions 
are presented here for clarity (correct terms in boldface) 
in future reference. Note that the original article uses the 
terms Cb and Cbulk interchangeably throughout to refer to 
bulk concentration.

Equation 5 in the original article reads:

DCl

(

Cs,Cl − C1;,Cl

)

= nDm(Csat,m − Cm)

The correct expression is:

where Cm,∞ is the bulk concentration of the metal cation, 
which is assumed to be zero.

Equation 6 in the original article reads:

The correct expression is:

Equation 10 in the original article reads:

The correct expression is:
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