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Abstract ALO; has excellent sintering properties and is important in semiconductor manufacturing processes that
require high-temperature resistance and chemical inertness in a plasma environment. In this study, a comprehensive ana-
lysis of the chemical characteristics, physical properties, crystal structure, and dispersion stability of three commercially
available A1,O; powders was conducted. The aim was to provide a technological foundation for selecting and utilizing
appropriate Al,Os; powders in practical applications. All powders exhibited a-Al,O; as the main phase, with the presence
of beta-phase Na,O-11A1,0; as the secondary phase. The highest Na" ion leaching was observed in the aqueous slurry
state due to the presence of the secondary phase. Although the average particle size difference among the three powders
was not significant, distinct differences in particle size distribution were observed. ALG-1SH showed a broad particle
size distribution, P162 exhibited a bimodal distribution, and AES-11 displayed a uniform unimodal distribution. High-
concentration Al,O; slurries showed differences in viscosity due to ion release when no dispersant was added, affecting
the electrical double-layer thickness. Polycarboxylate was found to effectively enhance the dispersion stability of all
three powders. In the dispersion stability analysis, ALG-1SH exhibited the slowest sedimentation tendency, as evidenced
by the low TSI value, while P162 showed faster precipitation, influenced by the particle size distribution.

Key words Al O;, powder characteristics, slurry, viscosity, sedimentation behavior.
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Table 1. Chemical composition of Al,O; powders under investigation.
wt% A1203 Fe203 SlOz NaZO Kzo MgO CaO TiOz Zr Sn
AES-11 99.31 0.004 0.195 0.134 0.048 0.117 0.169 0.001 0.004 0.012
P162 99.60 0.005 0214 0.041 0.019 0.032 0.067 0.004 0.003 0.01
ALG-1SH  99.52 0.002 0.140 0.148 0.052 0.031 0.087 0.001 0.002 0.006
e AT 371R] B3 E R A Si0, AR 0.14~0.21 D90 ZF-2 x}olE B 4th ALG-1SHE] D90¢] 1.14 um=
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Table 2. Density, specific surface area and particle size distribution
of Al,O; powders.
Sample ID AES-11 P162  ALG-1SH
Density (g/cm®) 3.73 3.69 3.76
Specific surface area (m?/g) 6.28 543 64+0.6
D10 (um) 0.14 0.11 0.13 . : s s
D50 0.27 0.29 0.28 Diameter (/m)
D90 0.7 1.01 1.14 Fig. 1. Particle size distribution of Al,O3; powders under investiga-
Mean (pm) 0.37 0.47 0.52 tion.
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Fig. 2. (a) Crystalline phase analysis of Al,O; powders, (b) x-ray diffraction patterns for 20 = 60~80°.
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Table 3. pH and electrical conductivity of supernatants separated
from Al,Os slurries.

Dispersant Concentration (mg/m?) Sample ID AES11 P162 ALG-1SH
Fig. 3. Viscosity changes of 50 wt% Al,Os slurries with the addi- pH 981 9.87 9.85
tion of a dispersant. Electrical conductivity (us/cm)  656.3  384.7 1,491
Table 4. Chemical composition of supernatants separated from Al,Os slurries.
(mg/L) Al Si Na K Ca Mg P S Cr Total
AES-11 4.79 0.01 161.94 1.14 0.72 1.38 0.01 0.48 0.01 170.48
P162 5.48 0.02 72.05 33.20 1.27 1.09 0.02 0.23 0.01 113.37
ALG-1SH 1.53 0.11 200.37 6.23 0.92 0.22 0.01 46.36 0.33 256.08
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Fig. 4. Turbiscan Stability Index (TSI) analysis of Al,O; slurries
(AES-11 @ 0.4 mg/m?, P162 @ 0.6 mg/m’, ALG-1SH @ 0.8 mg/
m? of dispersant level).
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