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Abstract In this study, we have prepared corundum (a-AlQO;) single crystals from
aluminum hydroxides by hydrothermal growing process and have investigated the reaction con-
ditions. The hydrothermal conditions were mainly affected by reaction temperature, seed crystal
and reaction time. Especially, seed crystal has strong effects on the particle size and crystallity
of products. By adding seed crystal in Japanese gibbsite solution as the nutrient, hydrothermal

reaction was performed for 2 hours at the reaction temperature of 460°C, to produce corundum
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powders which had weight mean particle diameter of 11 gm with hexagonal crystal. Without

adding seed crystal in Russian gibbsite solution, corundum powders that have weight mean

particle diameter of 6 yum with hexagonal crystals were also formed after 2 hours operation at

the reaction temperature of 420°C.
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Fig. 3. XRD patterns of Japanese gibbsite calcmed at different temperature (A . 200 C,

B :500¢C,C:800C,D:1050C and E : 1200°C ).
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Fig. 4. XRD patterns of products formed by the hydrothermal reaction using Japanese gibbsite
at different temperature (A : starting material, B : 200C, C : 250°C, D : 450C and E : 470°C,

reaction time : 2 hrs, no seed).
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Fig. 6. Fourier transform infrared spectra
of products formed by the hydrothermal
reaction using Japanese gibbsite at dif-
ferent temperature (A : starting material, B :
200°c, C:250C, D:4507C and E : 470°C,
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Fig. 7. SEM micrographs of products for-

med by the calcination and hydrothermal re-

action using Japanese gibbsite. (A ! calcina-
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Fig. 8. XRD patterns of products formed by the hydrothermal reaction using Japanese gibbsite
( seed/nutrient ratio = A . no seed, B : 0.05, C : 0.1, D : 0.3, reaction time . 2 hrs, at 450°C).
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Fig. 10. XRD patterns of products formed by the hydrothermal reaction using Russian gibbsite
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Fig. 13. SEM micrographs of corundum
formed by the hydrothermal reaction.
(A ! Russian gibbsite for 2 hrs reaction at
420°C and B : Japanese gibbsite for 2 hrs reac-
tion at 460°C with seed/nutrient ratio=0.3).
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Fig. 14. XRD patterns of products formed by the hydrothermal reaction using Japanese
gibbsite (A 1 380°C, B :420°C, C: 450°C and D : 4607, reaction time : 2 hrs, seed/nutrient

ratio = 0.3).
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