
80 

ii.A.Snumilova, V.S.~a,atzky, U. V.Zhutaeva,N.D.l&erkulova, 

G .P. Szmoilov, E. I .rlhrusk:cheva, v .  Yu. F i l i n o v s k j  

I n s t i t u t e  of  E l e c t r g c h e n i s t r y ,  Acaderiiy o f  Scielices 
o f  t h e  U.S.S.R. , Jii~scow. 

ABSTRACT 

Although t h e  oxygen e l e c t r o d e  has  been t h e  o b j e c t  of  

numerous s t u d i e s ,  I t  remains a s  y e t  a l i m i t i n g  f a c t o r  i n  

t h e  o p e r a t i o n  of -  hydrogen-3xygen f u e l  c e l l s .  I n  f a c t ,  

' whereas t h e  hydrogen e l e c t r o d e  opsra . tes  under  r e v e r s i b l e  

c o n d i t i o n s ,  for z e a l  oxygen e l e c t r o d e s  i t  has  not  been 

p o s s i b l e  t o  o b t a i n  a low enough 2 o l a r i z a t i o n  du r ing  t h e  

oxygen i o n i z a t i o n  r e a c t i o n .  The re fo re ,  f o r  an  oxygen 

r e a c t i o n  it  is extremely impor tan t  no t  on ly  t o  choose a 

proper  c a t a l y s t ,  bu t  a l s o  t o  f i n d  t h e  optimum c o n d i t i o n s  

o f  t h e  occurrence o f  t h e  oxygen i o n i z a t i o n  r e a c t i o n .  I n  

view o f  a complicated s t epwise  n a t u r e  of  t h i s  r e a c t i o n ,  

the  presence  o f  competing p a r a l l e l  r e a c t i o n s ,  t h e  forma- 

t i o n  o f  hydrogen pe rox ide  a s  an  in t e rmed ia t e  c roduct  i n  

p a r t i c u l a r ,  i n  o r d e r  t o  c r e a t e  e f f e c t i v e  and stable oxy- 

gen e l e c t r o d e s  i t  is necessa ry  t o  s tudy  t h e  mechanism of 

t h i s  r e a c t i o n ,  t he  K i n e t i c s  o f  its s e p a r a t e  s t e p s  and t o  

f i n d  t h e  optimum Condi t ions  o f  i t s  occurrence.  

I n  t h e  a r e s e n t  pape r  we have s t u d i e d  t h e  o p e r a t i o n  of  

oxygen e l e c t r o d e s  i n  a l k a l i n e  s o l s t i o n s  by czans o f  t h e  

d i s k - r i n g  e l e c t r o d e ,  u s i z g  s i l v e r  and n i c k e l  as e l e c t r o d e  
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j::,teriqip. 4:hs o-r;.gen ion izax i3n  r e a c t i 3 n  on s i l v e r  2nd l i i -  

c4e l  i n  a l t t a l i n e  s o l u t i o n s  o c c a r s  cil , iultan?ously bg tY:o 

m:.c%anisms; by d i r e c t  r eaucc ion  t o  hydroxyl i o n s  and v i i t n  

bile fo rn ia t i an  of hydrogen pe rox ide  as an i n t e r m e d i a t e  pro-  

duc t ,  which can be f u r t h e r  electroci,c::nically reduced t o  

wa te r  and aecornpose c a t a l y t i c a l l y  t o  form molecular  oxygen. 

and weter. L e  have measured p a r t i a l  c u r r e n t s  aa2 the  ra te  

c o n s t e n t s  9: t h c  i rx i iv idua l  sts?s o f  o:r;Een r e d u c t i o n  

r e a c t i o n s ,  zllov!in& f o r  t he  p o s s i b i l i t y  of' a c a t a l y t i c  

hydrogen decoaiposit ion,  and found t h e  deilendences o f  t h e s e  

p a r t i e l  c m r s n t s  on t n e  e l e c t r o d e  I j o t e c t i a l  en6 i t s  cxida- 

t i o n  s t a t e .  P a r t i c J l s r  a t t e n t i o n  hnz besn g i v e n  t o  t h e  p r o -  

c e s s  of f u r t h e r  r e d u c t i o n  o f  hydrogen ae rox ide .  

Ths a n a l y s i s  or" t h e  data on t h e  k i n e t i c s  of  t h e  i n d i -  

v i d u a l  s t e p s  0:' 3xygen i o n i z a t i o n  r e a c t i o n  can s e r v e  as  an 

important  s u b s i d i a r y  neaiis f o r  t h e  assessment o f  t h e  s u i t a -  

b i l i t y  .2f a metal  f o r  v.se as  a m a t e r i a l  for oxygen e l e c t r o -  , 

d e s  0% i ' ue l  c e l l s ,  i n  which h;-d:ogen pe rox ide  f 'ormztion 

i s  m 5 e s i r a b l e .  


