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Fig. 5: Eighteenth cycle to IV of Pt(llO) in 0.1N NaOH. Sweep rate 50 mV/s. 
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ELECTROCHEMICAL BEHAVIOUR OF THE BASAL PLATINUM (110) 
SINGLE CRYSTAL IN 1 M PHOSPHORIC ACID MEDIUM. 
F. C a s e s , E. Moral Ion and J . L . Vázquez. 
Departamento de Qui mica-Física. U n i v e r s i d a d de A l i c a n t e . 
A p a r t a d o 9 9 . A l i c a n t e (ESPAFJA) . 

INTRODUCTION: 

The i n t e r e s t i n t h e more e f f i c i e n t use of o r g a n i c 

f u e l c e l l s has i n c r e a s e d c o n s i d e r a b l y a f t e r t h e energy 

c r i s i s of 1973. For t h i s r e a s o n , t h e a t t e n t i o n of a.number 

of e l e c t r o c h e r n i s t has f o c u s e d on e l e c t r o c h e m i c a l energy 

c o n v e r s i o n i n c l u d i n g t h e d i r e c t o x i d a t i o n of o r g a n i c 

m o l e c u l e s . P h o s p h o r i c a c i d i s one of t h e most a t t a c t i v e 

e l e c t r o l y t e s f o r p r a c t i c a l medium t e m p e r a t u r e (>200°C) 

f u e l c e l l s C I ] , i n s p i t e of i t s d i l u t e s o l u t i o n s low 

c o n d u c t i v i t y at room t e m p e r a t u r e . I t has been w e l l 

e s t a b l i s h e d t h a t , as f o r s u l f u r i c a c i d , t h e r e i s s p e c i f i c 

a d s o r p t i o n of a n i o n s i n H PO on Pt s u r f a c e s C23. 
s 4 

The aim of t h e p r e s e n t s t u d y was t o d e t e r m i n e t h e 

hydr o g e n a d s o r p t i o n - d e s o r p t i o n b e h a v i o u r on P t ( l l O ) 

e l e c t r o d e , i n 1M p h o s p h o r i c a c i d as e l e c t r o l y t e . As i t can 

be seen, t h i s b e h a v i o u r i s v e r y c l o s e t o t h a t o b t a i n e d by 

C l a v i l i e r i n s u l f u r i c a c i d [3D. 

EXPERIMENTAL: 

The t e s t s o l u t i o n was 1M p h o s p h o r i c a c i d , t h a t was 

p r e p a r e d by m i x i n g 85% p h o s p h o r i c a c i d ( P r o - a n a l y s i , 

Merck) w i t h 30% H^O^ ( P r o - a n a l y s i , M e r ck), and t h i s 

s o l u t i o n was h e a t e d t o 90°C u n t i l gas e v o l u t i o n c e a s e d . 

The a c i d was t h e n h e a t e d t o 160°C t o r e d u c e t h e water 

Portugaliae Electrochimica Acta, 7 (1989) 131-134 



- 132 -

c o n t e n t and d e s t r o y any r e m a i n d i n g t r a c e s of H
2 ° 2 » t h i s 

s o l u t i o n was p r e - e l e c t r o l yzed -for 12 h. The water used f o r 

p r e p a r a t i o n of t h e s o l u t i o n s was from a Mi 1 1 i p o r e - M i 11iQ 

system. A l l p o t e n t i a l s a r e r e f e r r e d t o t h e r e f e r e n c e 

hydrogen e l e c t r o d e (RHE). A p l a t i n u m c o u n t e r e l e c t r o d e was 

used and t h e c y c l i c voltammograms were r e c o r d e d at room 

temperature at a sweep r a t e of 50 mV/s. 

The i n i t i a l p o t e n t i a l f o r t h e voltammometric c u r v e s 

w;?5 0.75 v and the- sweep was always s t a r t e d i n t h e 

n e g a t i v e s e n s e . 

The Pt U 1 0 ) e l e c t r o d e , k i n d l y p r e p a r e d by J . 

C l a v i l i e r , has been t h e r m i c a l l y t r e a t e d b e f o r e each 

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

ir, C4D. 

RESULTS AND DISCUSSION! 

It has been f o c u s our a t t e n t i o n i n t h e h y d r o g e n 

a d s o r p t i o n - d e s o r p t i o n r e g i o n , f i g u r e 1, two main s t a b l e s 

o v e r l a p p e d r e v e r s i b l e p eaks a r e o b t a i n e d , whenever t h e 

upper p o t e n t i a l i s l i m i t e d t o 0.750 V, at 0.125 V and 

0.130 V p o t e n t i a l s t h a t can be a s s i g n e d t o weakly a d s o r b e d 

hydrogen. The o v e r a l l a d s o r p t i o n zone i s s l i g h t l y 

a s s i m e t r i c b e c a u s e of t h e appearance i n t h e d e s o r p t i o n 

zone of a s m a l l peak a t 0.210 V t h a t has not g o t a 

c o u n t e r p a r t i n t h e h y d r o g e n a d s o r p t i o n zone. In o r d e r t o 

appear t h i s peak needs a h i g h q u a n t i t y of a d s o r b e d 

hydrogen" as can be s e e n i n f i g u r e 2. 
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The c h a r g e c o r r e s p o n d i n g t o hydrogen a d s o r p t i o n (209 

^C/Cm2) i s h i g h e r t h a n t h e t h e o r e t i c a l c h a r g e (147 pC/Cm 2) 

f o r a ( l x l ) s t r u c t u r e and i s v e r y c l o s e d t o t h e v a l u e 

o b t a i n e d by C l a v i e r i n 0.5 M H SO f o r a (1x2) s t r u c t u r e 

(210-220 pC/Cm 2) . So a s u p e r f i c i a l r e c o n s t r u c t i o n f o r a 

( l x l ) s t r u c t u r e t o a (1x2) s t r u c t u r e can be assumed t o 

have t a k e n p l a c e . 

If t h e upper p o t e n t i a l l i m i t i s r a i s e d t o • 1.35 V, 

f i g u r e 3, t h e u n f o l d e d peak i s t r a n s f o r m e d t o a s i n g l e 

peak a t 0.125 V and t h e h e i g h t of t h e s m a l l peak at 0.210 

V i n c r e a s e s . More c y c l i n g between t h e p o t e n t i a l l i m i t s of 

0.050 V and 1.350 V c a u s e s an i n c r e a s e i n h e i g h t of t h e 

main peak. I f t h e upper l i m i t d r o p s u n t i l t h e r e i s no 

oxygen a d s o r p t i o n t h e h e i g h t of t h e main peak i s c o n s t a n t 

and t h e s m a l l peak d i m i n i s h e s . So hydrogen a d s o r p t i o n i n 

t h i s i n t e r v a l of p o t e n t i a l d o e s n ' t c a u s e t h e r e s t o r a t i o n 

of t h e o r i g i n a l s t r u c t u r e . 
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HIGH TEMPERATURE BEHAVIOUR OF HOT DIP (Zn a n d A l ) STEEL 

P. M o l e r a 
D p t . Enginyería Química i Metal.lúrgia. Universität B a r c e l o n a 

c / M a r t i Franqués, 1. 08028 B a r c e l o n a . S P A I N . 

ABSTRACT. 
The c o r r o s i o n b e h a v i o u r o f h o t d i p ( Zn an d A l ) s t e e l p a r t s 

h e a t e d a t d i f e r e n t t e m p e r a t u r e s a n d f o r v a r y i n g p e r i o d s o f t i m e s 
h a s b e e n i n v e s t i g a t e d . M a t h e m a t i c - s t a t i s t i c a l t r e a t m e n t o f 
r e s u l t s o b t a i n e d h a s b e e n a p p l i e d . T h i s w o r k show t h e b e t t e r 
p r o t e c t i o n o f s t e e l a t h i g h t e m p e r a t u r e w i t h t h e a l u m i n i z e d i n 
f r o n t o f g a l v a n i z e d . 

INTRODUCTION. 
I t i s w e l l know t h a t h o t d i p a l u m i n i z e d s t e e l i s more 

r e s i s t e n t t h a t g a l v a n i z e d [ 1 ] s t e e l t o e n v i r o n m e n t a l c o r r o s i o n 
[ 2 ] . The o b j e c t i v e o f t h e p r e s e n t w o r k i s p r o v e t h e c o r r o s i o n 
r e s i s t a n c e a t h i g h t e m p e r a t u r e o f t h i s p r o t e c t i o n ' s s y s t e m . 

EXPERIMENTAL PART. 
The r a w m a t e r i a l u s e d a r e s p e c i m e n s o f f e r r i t i c s t e e l w i t h a 

0,04 % c a r b o n . The a l u m i n i u m c o n t a i n e d 4,1 % s i l i c a n . The f l u x 
b a t h c o n s i s t e d o f a m i x t u r e o f s o d i u m c h l o r i d e , p o t a s s i u m 
c h l o r i d e a n d c r y o l i t e i n t h i s p r o p o r t i o n o f 2:2:1 b y w e i g h t . The 
g a l v a n i z e d c o n t a i n e d i n m e x e d z i n c . 

The a l u m i n i z e d s p e c i m e n s w e r e s u b j e c t e d t o t h e f o l l o w i n g 
o p e r a t i o n s : d e g r e a s i n g , w a s h i n g , p i c k l i n g , w a s h i n g , d r y i n g , 
f l u x i n g , a l u m i n i u m b a t h , d r i p p i n g a n d c o o l i n g . F i r s t t h e y w e r e 
i m m e r s e d i n a s o d i u m h y d r o x i d e b a t h a t 485QC f o r 15 m i n u t e s . Then 
t h e y w e r e w a s h e d a n d p l a c e d i n a 1 0 % s u l p h u r i c a c i d s o l u t i o n 
c o n t a i n i n g t h i o u r e a a t 70-80QC f o r 15 m i n u t e s . Once t h e t e s t 
s p e c i m e n s w e r e w a s h e d a n d d r y , t h e y w e r e p l a c e d i n a f u s e d s a l t s 
b a t h w h e r e t h e y w e r e k e p t a t 700SC f o r 10-15 m i n u t e s . N e x t t h e y 
w e r e i m m e r s e d i n t h e l i q u i d a l u m i n i u m , w h i c h was k e p t a t 700-
750QC. A f t e r t h a t t h e s u r p l u s a l u m i n i u m was r e m o v e d f r o m t h e t e s t 
s p e c i m e n s b y r e i m m e r s i o n i n t h e f u s i n g b a t h o r b y c e n t r i f u g i n g . 
T h e n t h e y w e r e c o o l e d i n w a t e r . 

Once t h e t e s t s p e c i m e n s h a d b e e n a l u m i n i z e d a n d g a l v a n i z e d , 
t h e y w h e r e e x p o s e d i n a e l e c t r i c h e a t - t r e a t m e n t f u r n a c e (AIM 
m o d e l 96) w i t h a i r a t m o s p h e r e . The s p e c i m e n s w e r e w e i g h e d b e f o r e 
i n t r o d u c t i o n i n t h e f u r n a c e a t p r e f i x e d t e m p e r a t u r e a n d a f t e r 
s c a l i n g a n d d r y i n g p r o c e s s . 

E v e r y s p e c i m e n was s c a l e d w i t h a v o l u m e o f 60 m l . a p r o x . 
s c a l i n g d i s s o l u t i o n , s h a k e n w i t h a s p a t u l a f o r f i v e m i n u t e s . The 
w a s h i n g was c a r r i e d o u t w i t h d i s t i l l e d w a t e r (80 m l a p r o x . ) , 
t w i c e c o n s e c u t i v e l y , s h a k e n w i t h a s p a t u l a a n d i n d i f f e r e n t 
g l a s s e s . F i n a l l y , t h e d r y i n g was c a r r i e d o u t i n a s t o v e a t 1502C 
f o r 1 h o u r , f o l l o w i n g t h e m e t h o d p r o p o s e d b y D.ITZMAK a n d 
S.MARUSH [3 1. The w e i g h t o f t h e p a r t , s c a l e d a n d d r i e d , was 
o b t e i n e d , f o r e v e r y one o f them, e i g h t m i n u t e s a f t e r c o m i n g o u t 
them o f t h e s t o v e . 
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