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ABSTRACT

The dielectric properties and synthesis of LaAlO; ceramics from mixtures of La,03-A1,03(LAO) and La,O5-Al(OH);(LAH) via
grinding process were investigated. The single phase LaAlO; of LAO and LAH powders were formed at 1300°C and 1000°C,
respectively. A non-reacted La,O; existing in calcined powder was changed to La(OH); by moisture in the air, and their samples were
worse than those of the samples made from a LaAlO; single phase powder. The densities of LAO samples sintered at 1500°C for 4 h
and LAH samples sintered at 1400°C for 4 h were 97.3% and 98.3% of theory density, respectively. Grains of LAH sample showed
uniformity and their sizes were 0.75 um, and LAO samples showed non-uniformity and their sizes were 4-5 pm. Dielectric constant
of LAO and LAH samples were the same value (= 22), however dielectric loss of LAH sample (0.0003) were lower than that of LAO
sample (0.001) due to grain size.
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Fig. 1. Flow chart for the experimental procedure.
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Fig. 2. XRD patterns of LAO and LAH powders (A :La(OH),,
D fA1203, \Y% :L3203).
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Fig. 3. DTG traces of the LAO and LAH powders after grinding.
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Fig. 4. XRD patterns of LAO powders treated for various
temperatures ( @ :LaAlO;, ¥V :La,0;, [1:AL,O3).
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Fig. 5. XRD patterns of LAH powders treated for various
temperatures ( @ :LaAlOs, ¥V :La,03).
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Fig. 6. Sintered densities of LaAlO; ceramics made from LAO
and LAH.
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Fig. 7. Expansion rate of LAO samples as a function of time.
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Fig. 8. XRD patterns of LAO green samples kept in air
(calcined at 1200°C) ( @ :LaAlO;, A:La(OH);, V :La,0s,
D :A1203).

Table 1. Lattice Parameters, Structures and Theory Density of
LaAlQO;, La,0; and La(OH); Powders

Lattice parameters Theorical
- Structures .
a(A) c(A) density
LaAlO, 5.364 13.11  Rhombohed-ral 6.525
La,05 3.937 6.129 Hexagonal 6.57
La(OH); 6.528 3.858 Hexagonal 4428
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Fig. 9. SEM micrographs of LaAlO; ceramics on starting material (sintered at 1500°C for 4 h).
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Table 2. Dielectric Constant, Loss and Temperature Coefficient

of LaAlO; Ceramics (1 MHz)
Sample Dielectric Dielectric loss Temp'erature
constant (€,) (tand) coefficient (t,)
LAO 22.16 0.001 +85 ppm/°C
LAH 22.40 0.0003 +70 ppm/°C
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