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Abstract

Self-diffusion coefficients of the oxygen ion in antifluorite-cubic Li,O were determined
by means of the gas-solid isotope exchange and solid-phase analysis technique using 20
as the tracer. The lattice diffusion coefficient was estimated by utilizing the relation-
ship between grain-size and particl-size dependences of the apparent diffusion coeffici-

ents determined for polycrystalline samples.

Diffusion characteristics of the constituent

ions in antifluorite-cubic crystals were discussed in comparison with those in fluorite-
cubic crystals. The ionic conductivity for Li,O was discussed in terms of the diffusivi-

ties of both constituent ions.
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Fig. 1 Antifluorite-cubic structure.
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Fig. 2 Schematic diagram of grain-
boundary enhanced diffusion.
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Fig. 3 Particle-radius dependences of
diffusion coefficients calculated
in terms of particle radius and
grain radius.
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Fig. 4 Particle-radius dependences of
apparent diffusion coefficients
of oxygen ion calculated in
terms of particle radius and -
grain radius for polycrystalline
Li,0,
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Fig. 5 Lattice diffusion coefficients of
oxygen ion in Li,O as a func-
tion of temperature.
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Fig. 6 Comparison of self-diffusion
coefficients for antifluorite-
cubic Li,O and fluorite-cubic
CaF,.
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Fig. 7 Self-diffusion coefficients of constituent ions for fluorite-cubic
and antifluorite-cubic crystals as a function of normalized

temperature.
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Table 1 Activation energies of self-diffusion for constituent ions
in fluorite-cubic and antifluorite-cubic crystals.

Slow ion Fast ion
: . Q Q/Tm o Q Q/Tm
Substance Species Ref. (keal /mol) (cal/mol « K) Species Ref. (kcal /mol) (cal /mol « K)

Li,0 (a) 02- This work 83.3 Li+ 5 58. 2 34.2
Na,S (a) Na* 22 38.2 26.5
BaCI;z g' 3 36.8 23.6
SrCl 1- 24 41. 4 36. 1
SrF: Sr2* 18 98.9 5.1

CaF, Caz* 13 86.5 51.3 F- 3 46.5 27.6
CaF, Caz* 14 95.5 56. 6

CaF, Caz+ 15 118.7 70.4

uo, U#+ 19 98.3 31.6 0z~ 21 59. 3 19.0
Uo 0z~ 2 56.7 18.2
ThO, The 20 = 149.3 40.8 0~ 1 49,9 13.6
PuO, 02 23 42.2 15.8

a ; antifluorite
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Table 2 Relation of activation energy and temperature (Tc) for
fluorite-cubic halides.
Q Q/Tc

Substance (kcal /mol) Method (cal /mol « K) Ref.
46.5 T 32.5 3

CaF, 49,9 E 34.3 30
44. 2 E 30.9 32

36.8 T 29.9 3

BaF, 37.3 E 30.3 30
35.0 E 28.5 31

49, 2 E 35.2 30

StF, 4.7 E 29.8 32
41. 4 T 41. 4 24

StCl, 28. 8 E 28.8 30
B-PbF, 23.7 E 33.6 29
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Fig. 8 Comparison of self-diffusion
coefficients of lithium and
oxygen ions with diffusion
coefficient calculated from
ionic coductivity for Li,0.
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