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INTRODUCTION 

In solution containing chloride anions ,the pitting 

corrosion can be obtained when the electrode potential exceeds a 

certain c r i t i c a l value (E p ). The i n i t i a t i o n of pitting corrosion 

has been considered as a rare even both in space and time and 

consequenthy i t can be treated as a stadistical phenomenon (1-4). 

The pitting corrosion of. 304 stainlees steel (304 SS) in a 

strong buffered chloride ions containing medium has been studied 

by using the potentiodinamic and potentiostatic techniques 

complemented with scaning electron microscopy observations. 

EXPERIMENTAL 

Working electrodes were made of 304 SS rods with a c i r c u l a r 

exposed area ofc^ 0.3 cm geometric area. F i r s t l y , the metal 

surface was mechanically polished with fine grained emery paper 

and f i n a l l y with 600 emery paper. Each polished specimen was 

rised with acetone, b i d e s t i l l e d water and f i n a l l y dried in a i r at 

roon temperature. A new preteated specimen was used for each run. 

Measurements were made at 25QC with a conventional Pyrex glass 

cell containing the electrolyte solutions. The potential of the 

working electrode was measured against a satured calomel electro­

de (SCE) provided with a Luggin-Haber c a p i l l a r y . A l l potentials 

in the text are referred to the SCE. The electrolyte prepared 

from A.R. chemicals and b i d e s t i l l e d water consisted of 0.10 M 
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KH2P04 + 0.05M Na2B407 (pH=7.5) containing 0.5 M NaCl. Previously 

to each run the solution was deaereated with purified argon 

during 1 h. 

The specimen-electrolyte contact were made by a hanging 

meniscus to exposed only the polished area. 

RESULTS 

a) Voltammetric results.-

Voltagrammograms resulting for 304 SS specimens in phosphate¬

borate buffer run at 0.02 Vs
 _ 1
 between E = -1.2 V and E_ = 1 V 

s,a s,c 

show three anodic current peaks at -0.7 V ( l a ) , at -0.4 V (I la) 

and at 0.8 V ( I l i a ) ( F i g . l ) . The returnig scan present two catho-

dic current peaks one located at 0.0 V (IIIc) and another one at 

-0.5 V ( l i e ) . Peak la can be assigned to the electroformation of 

a Fe(0H)2 layer on the pre-existing Cr 0 layer (5). The hydrous 

Fe(0H)2 film is electro-oxidized to hydrous FeOOH at potentials 

corresponding to current peak I la yielding a complex film of 

inner Cr 0 and outer FeOOH (5,6). Peak I l i a was associated with 

the electro-oxidation of Cr(III) to Cr(VI). The electro-reduction 

of Cr(VI) in the film to Cr (III) was related to peak IIIc while 

the broad peak l i e was assigned to the electro-reduction of 

hydrous FeOOH film (6,7). The j/E profiles recorded in the phos¬

phate-borate buffer containing 0.5 M NaCl show similar current 

peaks although when the potential exceeds a certain c r i t i c a l 

values (E ) a remarkable increase in current due to the i n i t i a -
r 

tion of pitting corrosion can be observed (Fig.2).- The returning 

scan exhibits a considerable hysterisis loop which extends from 

E to a potential E r (repasivation potential) located at 0.1 V 
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and present at -0.5 V a simimilar current peak, 

b) Anodic polarization.-

In order to obtain the c r i t i c a l potential for p i t t i n g , Ep , 

anodic polarization curves were made in the phosphate-borate 
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The probability that at least 

a specimen of 304 SS develops 

E 

moves in the positive direc­

tion (Fig.3). The pitting 

potentials were found in a 

0.1V range with center in 0.3V 

c) Potejrtiostatic current transients.-

The current transient were run at constant potential corres­

ponding with a middle pitting potential. Each current transient 
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was preceded by the following electrochemical pretreatment: 

30 min at -0.7 V and 15 min at 0.0 V.' Then the potential was 

TABLE I stepped to 0.3 V (middle pitting 

E
p /

 v
 t.. /s potential). The current minimum 

determines an induction times (t.) 
0.3 24.0

 1 

°-3 28.6 for stable pit i n i t i a t i o n . The 
0.3 31.0 

0-3 30.1 resulting of induction times are 
0.3 29.0 

0.3 31.5 l i s t e d in Table I. 
0.3 24.5 

d) Surface observations.-

Scaning micrograph of surfaces show a small numbers of 

macroscopical pits with a non cristalogarphic structure and 

electropolished hemispherical shape (Fig.4). 

Fig.4 
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INTRODUCTION 

Microbiologically influenced corrosion (MIC) has received 

increased attention by corrosion scientists and engineers in 

recent years. MIC is due to the presence of microorganisms on a 

metal surface which leads to changes in the rates and sometimes 

also the types of the electrochemical reactions which are 

involved in the corrosion processes (1). 

All the engineering materials in general use, with few 

exceptions, are susceptible to some form of microbial corrosion 

which usually arises from the activity of a wide range of micro­

organisms and their metabolic products. In addition, the micro­

organisms are ubiquitous and are able to colonise surface and, by 

genetic mutation, acquire the a b i l i t y to adapt to environmental 

changes. Because of this they represent a dynamic systems which 

is able to change with the time. 

The present work studies the electrochemical behavoir of 

AISI 304 stainless steel (304 SS) in buffered media containing 

NaCl in the presence of "Pseudomonas aeruginosa". 
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