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a r e a . F i g u r e 4 s h o w s t y p i c a l SEM's o f c o p p e r d e p o s i t s f o r 

t w o v a l u e s o f pH. A f u r t h e r c a u s e o f m a s s t r a n s f e r e n h a n ­

c e m e n t a t l o w pH may b e t h e c o - e v o l u t i o n o f h y d r o g e n b u b b l e s . 

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

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

p r o c e s s e s a n d w e r e , i n g e n e r a l , f a r h i g h e r . 
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ABSTRACT 

The development of s e n s i t i v e d e v i c e s has always p l a y e d a major r o l e 

i n the pro g r e s s of e l e c t r o c h e m i s t r y i t s e l f . One o f the most s i g n i f i c a n t 

achievements i n the f i e l d o f s o l i d s t a t e s e n s o r s has been the emergence 

of the c h e m i c a l l y s e n s i t i v e f i e l d e f f e c t t r a n s i s t o r (CHEMFET). S e v e r a l 

CHEMFET sensors f o r use i n both s o l u t i o n and gas phases have been 

re s e a r c h e d f o r the l a s t few y e a r s , and those d e v i c e s g e n e r a l l y f a l l 

i n t o one of the f o l l o w i n g c a t e g o r i e s : i o n s e n s i t i v e f i e l d e f f e c t 

t r a n s i s t o r s ( I S F E T s ) , i n t r o d u c e d i n 1970 by B e r g v e l d [ 1 ] , and gas 

s e n s i t i v e f i e l d e f f e c t t r a n s i s t o r s (GASFETs), f i r s t r e p o r t e d by 

Lundstrom e t a l . [ 2 ] . They can be made to respond to c h e m i c a l s t i m u l i 

from charged or n e u t r a l s p e c i e s , whose changes i n f l u e n c e the t h r e s h o l d 

v o l t a g e and, t h e r e f o r e , a r e t r a n s l a t e d i n t o the d r a i n c u r r e n t of the 

FET [ 3 ] . 

ISFETs and GASFETs have g r e a t p o s s i b i l i t i e s of p r a c t i c a l u t i l i z a t i o n 

i n i n d u s t r y , a g r i c u l t u r e , m e d i c i n e , and, b r o a d l y s p e a k i n g , i n ever y 

branch of s c i e n c e and t e c h n o l o g y where s e l e c t i v e m o n i t o r i n g of 

substances down t o t r a c e amounts i s a major c o n c e r n [ 4 - 6 ] . The 

a p p l i c a t i o n of s o l i d s t a t e c h e m i c a l s e n s o r s to c o r r o s i o n p r o c e s s e s 

has been proposed r e c e n t l y [ 7 ] , a l t h o u g h the i d e a c o u l d be sought 

to run through the former s p e c t r a l a n a l y s i s of ISFET's d r a i n c u r r e n t 
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n o i s e [ 8 ] . Many c o r r o s i o n s i t u a t i o n s d e a l w i t h extremely s m a l l amounts 

of the a g g r e s s i v e a g e n t , and, t h e r e f o r e , i t can be a n t i c i p a t e d t h a t 

the above-mentioned a p p l i c a t i o n would be p a r t i c u l a r l y advantageous. 

T h i s paper p r e s e n t s a m o d i f i e d ISFET f o r continuous hydrogen m o n i t o r i n g , 

i n which the i o n - s e l e c t i v e membrane has been r e p l a c e d by a p a l l a d i u m 

gate. The sensor i s d e s i g n e d to g i v e a f a s t response not o n l y to 

changes i n hydrogen c o n t e n t , which may cause e m b r i t t l e m e n t phenomena, 

but a l s o to hydrogen e v o l v e d at the m e t a l - e l e c t r o l y t e i n t e r f a c e , thus 

b e i n g s u i t a b l e f o r the assessment of e f f e c t s from low pH condensates 

and/or a c i d r a i n a t t a c k . 

A c i d r a i n i s a major s u b j e c t of concern on e c o l o g i c a l grounds, and 

the s l o p e of b i l o g a r i t h m i c laws f o r a t m o s p h e r i c c o r r o s i o n of z i n c , 

carbon s t e e l and copper has been e x p r e s s e d as a f u n c t i o n of the average 

r a i n pH i n a r e c e n t attempt at r e c o n c i l i a t i o n of c o r r o s i o n d a t a on 

a worldwide b a s i s [ 9 ] . I n these terms, p r a c t i c a l e x p e r i e n c e w i t h the 

Pd-gate MISFET i s l i a b l e to p r o v i d e an a c c u r a t e o n - l i n e m o n i t o r i n g 

of atmospheric damages, inasmuch as e l e c t r o c h e m i c a l data from b u l k y 

ACMs un d e r e s t i m a t e the t r u e c o r r o s i o n r a t e s to an a p p r e c i a b l e e x t e n t 

[10] and c e l l f a c t o r s o f t e n show an e r r a t i c s i t e - t o - s i t e b e h a v i o u r 

[ 1 1 ] . 
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