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ABSTRACT

The electrical conductivity for doped ceria is greatly dependent on the kind and quantity of doping elements. The conductivity
reaches maximum value at some composition and decreases at higher dopant concentration, This phenomcnon was reported to be
related with the formation of association between dopants and oxygen vacancies. But the type of main association is uncertain either
(2Gd'¢c.Vg) or (Gd'c.Ve) on Gd-doped ceria. The oxygen diffusion coefficient was computed for three cases of different
association distributions and at various temperatures by using molecular dynamic simulation. The calculated oxygen diffusion
coefficients for three kinds of association distribution were compared with oxygen diffusion coefficient obtained from the
experimentally determined bulk conductivity. When association distribution had a binomial distribution, the composition dependency
of the oxygen diffusion coefficient was found to agree qualitatively with experimentally obtained one,
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Fig. 1. Defect dlStrlbuthl’l in a half unit cell of the fluorite
structure for (a) Model 1 and (b) Model 3.

Aseshy AT 699

F]]I

Table 1, The Probability of Tetrahedron from Binomial Distri-
bution in Ce;,Gd, 05,

Tetrahedron Probability
(Ce,Ce,Ce.Ce) (1-x)°
(Ce,Ce,Ce,Gd) 4x (1-x)°
(Ce,Ce,Gd,Gd) 6 x* (1x)°
(Ce,Gd,Gd,Gd) 4% (1-%)
(Gd,Gd,Gd,Gd) x*
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Table 2. Potential Parameters for Simulation

Ton pair | Ay [kV/mol] py [A] | ¢y (A mol)
Ce-O | 174613236 0.3549 1968.36458
Gd-O | 181953.113 03399 1962.57528

0-0 921267.957 0.2192 3087.63072
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Fig. 2. Calculated and observed lattice parameters of
Ce,Gd, 0, as a function of Gd contents.
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Fig. 3. The nearest neighbor ionic distance as a function of Gd
contents for (a) Modecl 1, (b) Model 2 and (¢) Model 3.
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