
10 

Techniques f o r  t h e  Study of- Elec t rode  Frocesses  

Department of  Chemistry 
Western Heserve Univers i ty  and Case I n s t i t u t e  of Technology 

Cleveland, Ohio 
I 

experimental  study o f  t h e  k i n e t i c s  of a p a r t i c u l a r  e l e c t r o d e  system. 
The electrochemist  is faced wi th  two types  of  problems i n  undertaking an 

. Ernes t  Yeager and Frank Ludwig 

1. I d e n t i f i c a t i o n  of a l l  of t h e  f a c t o r s  o r  parameters which must 
be  known and c o n t r o l l e d  i n  order  t o  c a r r y  out  i n t e r p r e t a b l e  
experiments. I 

2. Choice o f  t h e  most promising ins t rumenta l  techniques f o r  t h e  
study. 

t 
In conjunct ion wi th  t h e  first,  it can not b e  emphasized t o o  s t r o n g l y  t h a t  t h e  r e a l  
p i t f a l l  i n  e lec t rochemis t ry  is not t h e  l a c k  of s o p h i s t i c a t e d  instrumental  techniques 
and methods but r a t h e r  t h a t  t h e s e  techniques do not  g ive  adequate knowledge o r  cont ro l  ' 
over  many o f  t h e  phys ica l  and chemical v a r i a b l e s  which have a major e f f e c t  on 1 

e l e c t r o d e  processes .  
p a r t i c u l a r  e lec t rode  process  r e q u i r e s  a p r o j e c t i o n  as t o  t h e  probable mechanism and 

The choice  of  techniques t o  be used t o  s tudy t h e  k i n e t i c s  of a 

Both s teady-s ta te  and t r a n s i e n t  techniques have found ex tens ive  use i n  k i n e t i c  
s t u d i e s  of  e l e c t r o d e  processes .  
systems from equi l ibr ium involve  t h e  a p p l i c a t i o n  of  some well-defined cur ren t  o r  
v o l t a g e  func t ion  but  such techniques are d i f f i c u l t  t o  apply t o  e l e c t r o d e  systems of 
high r e s i s t i v i t y  i n  t h e  s o l u t i o n  or e l e c t r o d e  phase (-, oxides ,  organic  semi- 
conductors) .  I n  such i n s t a n c e s  changes in temperature ,  p ressure ,  concentrat ion,  o r  
surface area m a y  be  used t o  p e r t u r b  t h e  e l e c t r o d e  system with t h e  r e l a x a t i o n  followed 
by t h e  measurement of  t h e  e l e c t r o d e  potent ia l - - thus avoiding t h e  passage of  any 
apprec iab le  cur ren t  through t h e  system ( s e e  Table 1). 
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