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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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INFLUENCE OF "PSEUD0M0NAS AERUGINOSA" ON THE PITTING CORROSION OF 
A 18/8 STAINLESS STEEL IN PH0SPHATE-B0RATE IN THE PRESENCE OF NaCl 

II.- MICR0BI0L0GICALLY INFLUENCED CORROSION. 
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Dpt. de Quimica Física , Universidad de La Laguna, Tenerife, Spain 
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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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EXPERIMENTAL 

The working electrode were made of 304 SS rods mechanically 

polished with a fine-grained 600 emery paper to expose a surface 

2 

area of 0.3 cm . The counter electrode was a large platinum sheet 

and a satured calomel electrode (SCE) was used as reference. 

Electrochemical experiments were conducted at 25+0.1 QC. 

The electrolyte consited of 0.1 M KH2P04 + 0.05 M Na2B407 

(pH=7.5) + 0.5 M NaCl aqueous solutions. All chemical used were 

of analytical grade. Solutions were prepared in double destilled 

water. 

The medium was s t e r i l i z e d by autoclaving al 1209C for 15 

minutes."Pseudomonas aeruginosa" isolated from natural sea water, 

were used. Specimens of 304 SS were submerged in phosphate-

_2 

borate buffer, containing 10 M sacarose as carbon source, 

inoculed with "Pseudomonas aeruginosa". Incubation was made at 

379C during seven days. 

RESULTS 

a) Anodic polarization.-

In order to obtain the pitting potential, Ep , anodic pola-

rizatios curves were made in phosphate-borate buffer + 0.5 M NaCl 

at 1.6 .10"
4
 V.s"

1
 from -0.7 to reach E . The probability that 

P 
at least a specimen of 304 SS develops p i t s , Pn N , increase as 

n // i 

E moves in the positive direction ( F i g . l ) . The pitting potential 

were found in a 0.1 V range with center in 0.2V. 

- 41 -

n>/l 

0.75 -

0.50 " 

0.25 -

( F i g . l ) 

T — I — r 
.2 .4 
E/(V,SCE) 

b) Current transients at constant potential 

Current-times transients at constant potential were also 

recorded with phosphate-borate buffer + 0.5 M NaCl solutions. The 

potential step applied to the electrode was proceded by an 

electrode pretreatment, including the sequent secuence potential: 

30 min at -0.7 V and 15 min at 0 V, then the potential was 

stepped to the middle pitting potential value (0.2 V).. The 

current i n i t i a l l y decreases and after a certain time, t^ , (the 

induction time) the current increases. The resulting of the 

induction times are l i s t e d in Table I. 

E / V 
P 

TABLE I 

t 1 /s 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

18.5 

16.0 

15.5 

19.0 

17.0 

19.6 
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The value of pitting potentials and induction times de

creases in presence of "Pseudomonas aeruginosa", therefore, the 

localized corrosion process are favored in presence of this one. 

This fact is p o s s i b i l i t y due at the formation of a biofilm in the 

passive layer containing. 

b) Surface observations.-

Optical examinations of the specimens used in the anodic 

polarizations show a small number of macroscopical pits and a 

great number of microscopical pits ( f i g . 2 ) . SEM microphotograph 

exhibit a non hemisferical pits structures. 

(Fig.2) 
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The c o r r o s i o n and pass iv i ty o f copper i n aqueous so lut ions con ta in ing 
sod ium pe r ch lo ra te . 
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1. I N T R O D U C T I O N 

T h e e l e c t r o c h e m i c a l b e h a v i o u r o f c o p p e r i n a l k a l i n e a q u e o u s 

s o l u t i o n s w a s t h e m a t t e r o f a n u m b e r o f s t u d i e s w h i c h r e v e a l t h e 

c o m p l e x n a t u r e o f t h e p r o c e s s e s t a k i n g p l a c e i n d i f f e r e n t p o t e n t i a l 

r a n g e s a n d h o w those p r o c e s s e s a r e i n f l u e n c e d by t h e s o l u t i o n 

c o m p o s i t i o n . In g e n e r a l , t h e a n o d i s a t i o n o f C u i n a q u e o u s s o l u t i o n s 

p r o d u c e s d i f f e r e n t c o p p e r o x i d e s a n d h y d r o x i d e s , a n d Cu( I ) a n d Cu(I I ) 

s o l u b l e s p e c i e s . T h e onse t o f t h e p a s s i v i t y o f C u h a s been r e l a t e d t o 

t h e f o r m a t i o n o f a d u p l e x l a y e r made o f a n i n n e r C u 2 0 l a y e r a n d o u t e r 

C u O l a y e r . D e p e n d i n g on th e n a t u r e o f t h e a n i o n s p r e s e n t i n t h e 

s o l u t i o n i n s o l u b l e s a l t s p r e c i p i t a t e upon t h e p a s s i v e l a y e r , 

s o m e t i m e s b e i n g a l s o c a p a b l e f o r b l o c k i n g the g r o w t h o f p i t s a t t h e 

C u s u r f a c e . C o n v e r s e l y m o r e s o l u b l e s a l t s r e s u l t i n a m o r e e x t e n s i v e 

a t t a c k i n c l u d i n g p i t t i n g c o r r o s i o n o f C u . 

T h e c o m p a r a t i v e e l e c t r o c h e m i c a l b e h a v i o u r o f C u i n a l k a l i n e 

s o l u t i o n s c o n t a i n i n g p e r c h l o r a t e , a n d c a r b o n a t e a n d b i c a r b o n a t e 

a n i o n s s h o w e d t h a t t h e f o r m e r behaves as a n a g r e s s i v e a n i o n f o r C u 

p i t t i n g , a f a c t w h i c h i s no t s u r p r i s i n g a f t e r t h e g r e a t s o l u b i l i t y o f 

C u ( C 1 0 ^ ) 2 i n aqueous s o l u t i o n s . 

2. R E S U L T S AND> D I S C U S S I O N 

2.1. V o l t a m m e t r i c d a t a . 

V o l t a m m o g r a m s r u n w i t h 0 .1M NaCIO a t p H 9.1 e x h i b i t on t h e 
4 

p o t e n t i a l g o i n g s c a n a w e l l d e f i n e d peak a t - 0 . 2 4 V . (peak la) w h i c h i s 

r e l a t e d t o t h e C u 2 0 e l e c t r o f o r m a t i o n . A t p o t e n t i a l s m o r e p o s i t i v e 

t h a n 0 . 0 2 V . a r e m a r k a b l e c u r r e n t i n c r e a s e i s o b s e r v e d . T h e n e g a t i v e 

s c a n s h o w s a c o n s i d e r a b l e h y s t e r e s i s i n the a n o d i c c u r r e n t p r e c e d i n g 

a b r o a d peak , X , a t 0 . 0 V . w h i c h p a r t i a l l y m a s k s o t h e r c o n t r i b u t i o n s . 

T h u s , w h e n t h e p o t e n t i a l i s r e v e r s e d a t va lue s s l i g h t l y m o r e n e g a t i v e 

t h a n 0 . 0 2 V . ( dash l i n e ) , t h e s m a l l c a t h o d i c c u r r e n t peak . He c a n be 
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