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It is know that during electric current  passing, a space  charge  region 
ar i ses  in diffusion layer ,  whose  distr ibut ion dens i ty  does  not  dec rease  
exponentially a s  it was in diffuse layer, but gradually ( 1 ) .  When the current 
density tends to its limiting value, the space charge density in the vicinity of  
t he  e l ec t rode  increases abrupt ly ,  co inc id ing  in the  s ign with tha t  fo r  
e lec t roac t ive  ions. 

Here we  present the results of  investigation of  space charge distribution 
in diffusion layer for reduction of  cat ions A Z +  + z e- -> AO, and paral lel  
oxygen  reduction 0 2  + 2 H 2 0  + 4  e - - > 4  0 H -  wi th  subsequent  recombinat ion  

reaction in diffusion layer: OH-+H+ - > . H 2 0 .  This  reaction scheme was analyzed 
in ref.(2,3), in which the mechanism of migration current  exaltation effect  
in acidic solution was theoretically investigated. 

Taking into account that the recombination reaction for  water  i s  very 
fast and equilibrium constant satisfies inequality k<<l ,  we can suppose that in 
the diffusion layer either ions OH- or H+ can  exis t  s imultaneously.  These  
approximations make it possible to determine the potential distribution $ ( X ) ,  
then using the Poisson equation, to find space charge distribution p=- E $". 

T h e  analysis shows that a s  a result of  recombination reaction inside the  
diffusion layer  s o m e  interest ing peculiar i t ies  in space  charge  distr ibut ion 
arise. at  the  point of  homogeneous reaction localization an abrupt  change of  
sign and absolute value of p takes place. In discussed model d u e  high value of  
ra te  cons tant  of recombination react ion its react ion layer  had pract ical ly 
zero thickness. In a more general case of  moderate reaction rates there must  
exist  some  transition region in which space charge  varies f rom positive to 
negative values. Qualitatively the obtained result can be explained a s  follows. 
W e  can present the plane of recombination reaction localization a s  some  
electrode plane at x=0, which is on the one  hand brought into contact with H+ 
ions, and on the other hand with OH- ions. Then in the region 0 1 x 1 1, where 
H +  ions  exist  we  have  posi t ive space  cha rge  distr ibut ion a s  usual  in 
e lec t ro ly te .  And i n  t h e  reg ion  0 1  X  1 0 w h e r e  O H -  ex i s t s  w e  h a v e  
correspondingly  negative space  charge  distr ibut ion.  

W e  note  in conclus ion  that  the  peak  in  s p a c e  cha rge  d is t r ibut ion  
including also a change in the sign of charge was earlier predicted (4 ,5)  for  
the systems i n  which besides movable carries of  charge also fixed charges 
e x i s t .  
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