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Abstract: La733Biza(SiO4)602 specimens were fabricated by standard solid-state synthesis route for solid

oxide electrolytes. The calcined powders exhibited uniform particles with a mean particle size of about 28

um. The room-temperature structure of LazssBi»(SiO4)eO: specimens was analyzed as hexagonal, space

group P63 or P63/m, and the unit cell volume increased with increase a sintering temperature. The

specimens sintered at 1,175C showed X-ray patterns of homogeneous apatite single phase without the

second phase such as La»Si:O; and La:SiOs. The specimen sintered at 1,175°C showed the maximum

sintered density of 5.49 g/cmS. Increasing the sintering temperature, total conductivities increased,

activation energy decreased and the values were 1.98 x 10° Scm-1 and 1.23 eV, respectively.
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Fig. 1. Particle size distribution of the calcined
Laz33Bi2(Si04)602 powder.
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Fig. 2. X-ray pattern of La733Biz(SiO4)s02 Ceramics as a
function of sintered temperature: (a) 1,100C, (b) 1,125,
(c) 1,150C, and (d) 1,175C.
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Table 1. Crystalline properties of apatite Lags3(Si04)s02
and La733Bi2(SiO4)602 specimens.

Unit cell parameters

" Sintering Space
Composition Cell
temperature group a(nm) c(nm)
Volume
Lagas(SiOs)s02 1,600C PBa/m 9725  7.1850 588.52
Laz3:Bia(SiO .
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Fig. 3. Sintered densities of La733Bia(SiO4)6O2 specimens
as a function of sintering temperature.
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Fig. 4. SEM micrographs of La733Bi2(SiO4)602 ceramics
as a function of sintered temperature, (a) 1,100C, (b)
1,125C, (c) 1,150C, (d) 1,175C.
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Fig. 6. Temperature dependence of the total conductivity
in the Laz33Bia(SiO4)s02 specimens.
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Table 2. Activation energies of Laz33Bi2(SiO4)sO2
specimens with variation of sintering temperature.
Material Sintering Temp. Activation
Energy (eV)
Laz33Bi2(S104)602 1,100C 1.31
Laz33Bi2(S104)602 1,125C 1.26
Laz33Bi2(S104)602 1,150C 1.24
Laz33Bi2(Si04)s02 1,175C 1.23
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