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Oxides with brownmillerlite strucutre (A;B;Os) and fluorite structure such as cubic zir-

conia are known to exhibit high oxygen ion conduction. The oxygen ionic conductivity of these

oxides are influenced by defect structure. A role of oxygen vacancy in defect structure is very

important factor for the oxygen ion conduction. This report focuses on the relationship between

the oxygen ionic conductivity and defect structure. As representative examples, the induction

of ionic polarization in brownmillerlite structure, the controlling of order-disorder transition

temperature of oxygen vacancy in brownmillerlite related structure and the improvement of ce-

ria (fluorite structure) were introduced from view point of crystallography.
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Fig.1 (a) Brownmillerlite structure and (b) perovskite

structure. @: B site, O oxygen.

Fig.2 Fluorite structure. @: cation, C: anion.
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Fig.3 High temperature X-ray diffraction patterns of
BayIn,0s. (a) : 298 K, (b) : 673 K, (c):
1023 K, (d) : 1073 K.
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Fig.4 X-ray diffraction patterns of (Ba, Pb).In,Os sin-
tered bodies. A: BayInyOs, B: (BagssPbooy) 2Inz0s,
C: (BaossPbooa) 2Iny0s, D: (Bao.soPbo.os) 2In20s
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Fig.5 Temperature dependence of the conductivity of
(Ba, Pb);In20s¢ sintered bodies. @: BasIn,0s,
O: (BaosoPbooz) 2Inz0s, A: (BaosoPbooz) 21n;0s,
O3: (BaosoPbaose) 2In20s
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Fig.6 (a) AsB.Os structure and (b) A,B,Os layer and

AB;04 layer. O: oxygen.

Fig.7 CaFe;04 structure. O: Ca site, @: Fe site, o:
oxygen.
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Fig.9 Lattice constant as a function of ionic ladius.
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Fig. 10 Temperature dependence of the conductivity.
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Table 1 Structural parameters and lattice constants by
X-ray rietvelt refinement for Ba;M0s (M: Nd,
Sm, Gd, Y) .The number in parenthesis is

e.s.d.'s. Reffeerd to last digit.

(a) BaY:0a4
a=1.03936 (1) nm, b=1.21142 (2) nm, ¢=0.344996 (5) nm
atom  site x y z B (10 *nm’)
Ba 0.7523(5) 0.6486 (4) 0.6 (1)
Y (1) 0.4260(7) 0.6114(4) 0.5(2)
Y (2) 0.4221 (7)  0.1093 (5) 0.5(2)
o 4c 0205(3) 0.164 (4) 0.25 0.1 (7
[0X¥3)] 0.115 (4) 0.486 (4) 0.1 (N
03 0.525(5) 0.790 (3) 0.1(7)
[6XC:S] 0.427 (4) 0.425 (3) 0.1 (7)

Rwp=10.14%, Rp=7.81%, Re =3.10%, Ri=4.38%, Ry = 2.08%

(b) BaSm:04
a=1.05124 (2) nm, b=1.23307 (3) nm, ¢=0.355960 (7) nm

atom __site X y z __ B(10 *nm?)
Ba 0.7505 (10) 0.6479 (9) 0.5(2)
Sm (1) 0.4225 (10) 0.6121 (7) 0.6 (3)
Sm{2) 0.4220 (10) 0.1110(7) 0.2(3)
Oy  4c 0204(7) 0.171 (6) 0.25 0.3(14)
[62¢3] 0.120(7) 0.488 (7) 03 (14)
0@3) 0.527 (8) 0.784 (6) 0.3 (14)
O (4) 0.442 (8) 0.427 (6) 03 (14)

Rwe = 10.76%, Rr=8.52%, Re = 4.34%, R1=7.44%, Ry =5.32%

(c) BaGd:0s
a=1.04857 (2) nm, b=1.22610(2) nm. ¢=0.351420 (6) nm

atom  site X y z B (10 *nm?
Ba 0.7507 (8) 0.6488(7) 09(2)
Gd (1) 0.4235(8) 0.6122(6) 1.3(2)
Gd (2) 0.4223 (8) 0.1100 (6) 0.7(2)
O(l) 4 0.207(3) 0.162 (4) 0.25 08(11)
0(2) 0.117(5) 0.487 (5) 08(i1)
O(3) 0.529 (6) 0.786 (5) 08 (1)
O{4) 0.426 (6) 0.423 (4) 08(11)

Rwp=9.53%, Rr=7.28%. Re=3.96%, Ri1=3.96%, Ry =3.36%

(d) BaNd20s .
a=1.05863 (3) nm. b= 1.24408 (4) nm. ¢ =0.360250 (9) nm

atom  site X y z B (10 ?nm?)
Ba 0.7449 (10) 0.6467 (8) 0.7(2)

Nd (1) 0.4194 (11) 0.6126(7) 1.4 (3)
Nd (2) 0.4235(11) 0.1128(7) 0.4 (3)
O(l) 4c  0.205(7) 0.169 (6) 0.25 0.6 (14)
0(2) 0.121 (6) 0.484 (6) 0.6(14)
O@3) 0.524 (8) 0.788 (6) 0.6 (14)
O (4) 0.446 (8) 0.415 (6) 0.6 (14)

Rwr=10.07%, Re=7.81%, Re=3.99%, R1=6.42%. Rr=4.80%
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