
Òðóäû ÁÃÒÓ, 2017, cåðèÿ 3,  2, ñ. 45–49 45 

Òðóäû ÁÃÒÓ   Ñåðèÿ 3    2   2017 

 531.19 

. . 
1
, . . 

1
, . . 

2 

1     
2       ( . , ) 

     

     

   

       

,     .   -

     - .    -

      .      

           

,           -

      .     

          

     .   ,  -

      ,     

        .  -

,      ,     -

      ,     

     .  

 :  ,  ,   , 

 - ,  , ,  , 

  .  

R. N. Lasovsky
1
, V. S. Vikhrenko

1
, T. N. Patsahan

2 

1Belarusian State Technological University 
2Institute for Condensed Matter Physics of NAS of Ukraine (Lviv, Ukraine) 

CHARGE AND ELECTRIC POTENTIAL DISTRIBUTION IN CERAMIC  

ELECTROLYTES AT THE EXTERNAL ELECTRIC FIELD PRESENCE 

A simple model of an oxide ceramics doped with aliovalent impurities containing grain and 

intergrain layers is considered. Modeling of the system was performed using the kinetic Monte Carlo 

method. The simulation revealed the appearance of double electric layers at the grain boundaries re-

gions. At the equilibrium state or with a weak external electric field, double layers appear on both sides 

of the grain boundaries region. At the stronger field a single double layer is formed by excess opposite 

charges on the grain boundaries region. These local deviations from electroneutrality arise from the im-

peded transitions of ions from the grain volume into the grain boundaries region and from the Coulomb 

interion interaction. In turn, these double layers produce a sufficiently strong electric field, which push-

es ions through the grain boundaries region and, as a result, suppresses the resistance of the grain 

boundaries. All ions that fall into the region of double layers move rapidly through the grain boundaries 

region in the direction of the external applied field so that the total resistance of the system is almost 

completely determined by the resistance of the grain volume.  

Key words: oxide ceramics, intergrain boundary, electric double layers, Monte Carlo method, 

chemical potential, electrical conductivity, diffusion coefficient, charge density distribution.  
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