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F i g . 9.- E x t e r n a l and i n t e r n a l l a y e r s o f an a l u m i n i z e d l o w -
c a r b o n s t e e l , x 250 
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0. ABSTRACT. 

The evolution oi the polarization anodic curves of amorphous, Metglass 2826 alloys in 
S04 2~ , PCn 3 - dilute solutions, has been studied electrcchemically. 

These results show the ranges where they are active (fast metal dissolution) and or passive 
(formation of protective layers). The mechanisms and interaction parameters through the 
electrolyte/metal interface have been studied too. 

1. EXPERIMENTAL. 

S a m p l e s o f m e t a l l i c g l a s s , M e t g l a s s 2826 ( 4 0 % a t . F e , 38 N i , 
18 B, 4 Mo) w e r e p r e v i o u s l y c l e a n e d w i t h d i l u t e CI4H, a n d d e g r e a s e d 
w i t h a c e t o n . D i l u t e d s o l u t i o n s o f S O 4 2 " , P O 4 3 " were u s e d as 
e l e c t r o l y t e s . 

The a c i d i t y v a r i a t i o n s w ere c a r r i e d o u t a d d i n g i n a c o n v e n i e n t 
way d r o p l e t s o f K 2 S O 4 , H 3 P O 4 o r NaOH. A W e n k i n g POS-73 was u s e d 
f o r p o t e n c i o s t a t i c m e a s u r e m e n t s , w i t h a s c a n n i n g v e l o c i t y o f a b o u t 
l m V / s e g . A l l m e a s u r e d p o t e n c i a i s w e r e r e f e r r e d t o t h e S a t u r e d 
C a l o m e l E l e c t r o d e ( S C E ) . The e l e c t r o l y t i c s o l u t i o n s w e r e n e i t h e r 
s t i r r e d n o r a e r e a t e d . 

2. RESULTS AND DISCUSSION. 

a)EVOLUTION OF ANODIC POLARIZATION CURVES I N S O 4 2 - Q . 1 M SOLUTIONS. 

F i g . 2.1 shows t h e a n o d i c e v o l u t i o n o f M e t g l a s s i n a c i d 
s o l u t i o n s . T h e r e i s a s m a l l c h a n g e o f t h e maximum a n o d i c c u r r e n t 
d e n s i t i e s ( J m ) w i t h pH, f l u c t u a t i n g a r o u n d 58mA/cm 2 v a l u e , w i t h 
c o r r e s p o n d e n t t r a n s i c i o n a c t i v e - p a s s i v e p o t e n c i a i s a b o u t E=800mV. 

The p a s s i v a t i o n c u r r e n t d e n s i t i e s ( J P ) i n c r e a s e r a p i d l y 
b e t w e e n 0.55 a n d 2.8 mA/cm 2, a c c o r d i n g t o t h e d i s m i n u t i o n o f pH. 

T h e s e r e s u l t s w o u l d i n d i c a t e t h a t p a s s i v e l a y e r s became more 
u n s t a b l e as t h e s o l u t i o n ' s a c i d i t y d e c r e a s e s . 
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Fig.2.1. Polarization curves of the Metglass 2826 i n SO42~0.1M 

b) EVOLUTION OF ANODIC POLARIZATION CURVES I N DILUTED PHOSPHATE  
SOLUTIONS, (POt J - ) . F i g . 2.2. 

The m a i n a n o d i c r e a c t i o n s a r e i r o n (Fe «• » F e 2 * + 2e) a n d 
n i c k e l ( N i z i N i 2 f + 2e) o x i d a t i o n s . F e 2 + s u f f e r s f u r t h e r o x i d a t i o n 
t o F e 3 1 . 

The a n o d i c p o l a r i z a t i o n c u r v e s s t r o n g l y d e p e n t on t h e pH. The 
t r a n s p a s s i v a t i o n c u r r e n t d e n s i t y ( J t P ) i s s c a r c e l y d e p e n d e n t on pH 
v a r i a t i o n s . F o r b a s i c pH i n c r e a s e s f o r l o w e r p o t e n c i a i s ( t e n s i o n 
l i n e o f o x y g e n ) . 

c) DEPENDENCE OF ANODIC J a (TO CONSTANT POTENCIAL) , MAXIMUM (J„) 
AND-PASSIVE ( J P ) CURRENT D E N S I T I E S ON pH, PO< J- Q.2M. F i g . 2 . 3 . 

T h e r e i s a p o s i t i v e L n ( J a ) d e p e n d e n c e on pH f o r a c o n s t a n t 
p o t e n c i a l ( i . e . E= -200 mV). The a c t i v e p a r t i c i p a t i o n o f h i d r o x y l 
i o n s i n t h e a n o d i c d i s s o l u t i o n a l l o w s us t o s a y t h a t J a o b e y s t h e 
B u t t l e r - V o l m e r e q u a t i o n (1) i n t h e f o r m : L n ( J a ) = «cpH + c t e . 

The n e g a t i v e Ln(Jm) d e p e n d e n c e on pH, i n d i c a t e s t h e t r e n d o f 
t h e a n o d i c r e a c t i o n t o - p a s s i v a t i o n w i t h t h e f o r m a t i o n o f s e m i -
s t a b l e p r o d u c t s . T h e r e i s a l i n e a r d e p e n d e n c e o f L n ( J p ) o n pH i n 
t h e a c i d r a n g e . The d i s s o l u t i o n a n d / o r f o r m a t i o n o f p a s s i v e l a y e r s 
i s c o n t r o l e d by t h e p o l a r i z a t i o n p o t e n c i a l i n t h e o x i d e ( h y d r o x i d e ) -
s o l u t i o n i n t e r f a c e . 
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Fig.2.2. Polarization curves of Metglass 2836 in Pa 3 - 0.2M: a) Acid, b) Basic. 

JP i s n e a r l y c o n s t a n t f o r b a s i c pH. The o x y g e n e v o l u t i o n 
f a v o u r s t h e f o r m a t i o n o f p r o t e c t i v e l a y e r s ( 2 ) , whose s t r u c t u r e a r e 
n o t known y e t ( t h e r e a r e d i f f e r e n t m o d e l s ) . 

Some e l e m e n t a l r e a c t i o n s o f Fe i n t h e s e s o l u t i o n s , f o r l a y e r 
p a s s i v e ' s f o r m a t i o n , c o u l d b e : 

3 F e 2 + + 4 H 2 O « — ? FeaO* (?) + 8 H + + 2e 

o r 2 Fe + 2 P O i 3 - + 2H 20 \ * y - F e 2 0 3 (?) + P 2 O 3 + 4 OH" + 2e 

M o r e o v e r , N i w o u l d be f o r m i n g s e m i - s t a b l e c o m p l e x s , 
p a r t i c u l a r y i n t h e p r e - p a s s i v e r a n g e , w i t h e l e m e n t a l r e a c t i o n ( 3 ) : 

3 N i 2 + + 4 H 2 O NioO* + 8 H + + 2e 
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Fig.2.3. Dependence of the current densities, anodic A , maximum J , , passivation J, on DH 

for p a j - 0.2M solutions. 

3. CONCLUSIONS. 

- C u r r e n t d e n s i t i e s maximum J m a r e s c a r c e l y d e p e n d e n t s w i t h pH. 
- C u r r e n t d e n s i t i e s p a s s i v e J P became more u n s t a b l e as t h e 
s o l u t i o n ' s a c i d i t y d e c r e a s e s . T h e s e c u r r e n t d e n s i t i e s a r e 
n e a r l y c o n s t a n t f o r b a s i c pH. 
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CORROSION IN SEA-COAST: COLLECTION AND DETERMINATION OF 
MARINE ATMOSPHERIC CHLORIDES 
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U n i v e r s i d a d Autónoma de B a r c e l o n a . B e l l a t e r r a ( B a r c e l o n a ) . S p a i n . 

1.INTRODUCTION 
A t m o s p h e r i c c o r r o s i o n h as b e e n s t u d i e d _ t h e o r e t i c a l l y , i n 

t h e l a b o r a t o r y ( b y s i m u l a t e d o r a c c e l e r a t e d t e s t s ) and i n f i e l d 
e x p o s u r e t e s t s . T h e s e t y p e s o f s t u d i e s c o m p l e m e n t e a c h o t h e r , 
b u t t h e l a s t one i s v e r y i m p o r t a n t t o know t h e a t m o s p h e r i c c o n -
d i c t i o n s t o m e t a l c o r r o s i o n . S o m e r e g i o n s o f t h e W o r l d , a s f o r 
e x a m p l e USA o r URSS,are w e l l s t u d i e d . I n E u r o pe,some c o u n t r i e s 
h a v e a l s o s t u d i e d t h e a t m o s p h e r i c c o n d i c t i o n s t o m e t a l c o r r o 
s i o n , b u t o t h e r c o u n t r i e s , s u c h as S p a i n , b e g i n now t o s t a r work 
i n t h i s f i e l d . 

The a t m o s p h e r i c c o r r o s i o n o f m e t a l s i s g r e a t l y i n f l u e n c e d 
by m e t e r e o l o g i c a l c o n d i t i o n s , s u c h as h u m i d i t y , t e m p e r a t u r e and 
i t s v a r i a t i o n s , w i n d , r a i n f a l l and dew p o i n t . T h e s e f a c t o r s i n 
f l u e n c e t h e f o r m a t i o n o f t h e e l e c t r o l y t e l a y e r on t h e m e t a l 
s u r f a c e , w h i c h i s r e s p o n s i b l e f o r a t m o s p h e r i c c o r r o s i o n . I n a d 
d i t i o n t o t h e m e t e r e o l o g i c a l c o n d i t i o n s , t h e c h e m i c a l c o m p o s i 
t i o n o f a i r h a v e a g r e a t i m p o r t a n c e , s p e c i a l l y t h e p r e s e n c e o f 
c h l o r i d e s a nd s u l f u r d i o x i d e . T h e f i r s t one i s a l w a y s p r e s e n t i n 
s e a - c o a s t a n d h a r b o u r s a t m o s p h e r e s a n d t h e s e c o n d one i s p r e 
s e n t when t h e s e p l a c e s a r e n e a r f r o m i n d u s t r i a l a r e a s w h i c h p r o 
duc e p o l l u t i o n . The c h l o r i d e s a r i s e m o s t l y f r o m t h e s e a a n d r e 
t u r n t o t h e g r o u n d f u n d a m e n t a l l y b y p r e c i p i t a t i o n by r a i n a n d 
by d r y f a l l o u t . B o t h r a i n a n d d r y d e p o s i t e d c h l o r i d e s r e p r e s e n t 
an a g g r e s i v e f a c t o r f o r m e t a l l i c s t r u c t u r e s . A s r a i n w a t e r i s 
n o t r e t e i n e d i n t h e f l a t i n c l i n e d s a m p l e s u s e d c u r r e n t l y i n a t -
m o s p h e r i c c o r r o s i o n t e s t s s i t e s , t o t a l c h l o r i d e c o l l e c t e d seems 
t h e r e f o r e more r e l e v a n t t h a n t h e amount r a i n - b o r n e , i n t r y i n g t o 
c o r r e l a t e c o r r o s i o n r a t e s w i t h a t m o s p h e r i c c h l o r i d e s . 

Two m a i n methods t o c o l l e c t c h l o r i d e s f r o m t h e a t m o s p h e r e 
have b e e n d e s c r i b e d i n t h e l i t e r a t u r e : t h e "wet c a n d l e " m e t h o d 
(1) a n d t h e " c o l l e c t i n g m e t a l l i c t r o u g h " m e t h o d ( 2 ) . H o w e v e r t h e 
r e a r e n o t enoug h b i b l i o g r a p i c i n f o r m a t i o n t o compare t h e 
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