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Abstract In this study single crystalline corundum (a-Al,O;) powders were prepared from
gibbsite using hydrothermal growing processes. Addition of a mineralizer and the character-
istics of solid substances were investigated to find their effects on the size distribution and
crystallinity of products. Experimental results showed that as the concentration of potassi-
um hydroxide (KOH), a mineralizer, the particle size of corundum powders became larger

at lower reaction temperatures. However, the size of corundum powders became smaller as
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the concentration of gibbsite increased in the feedstock. The hydrothermal synthetic condi-

tions are also strongly dependent on the properties of hydrothermal solutions. Corundum

powders which have the weight mean particle size of 1~10 g m with shapes of hexagonal

were prepared in this experiment.
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Fig. 1. XRD patterns of the various starting

materials (nutrients) and seed crystals (A

: Shinyo’s gibbsite, B : Russian gibbsite, C

: Sigma’s gibbsite, D : Shimakyu’s corun-
dum, E : Fluka’s corundum).



50 |71, A7

3.2. BA 9 IF¥

FA39 Sigmait ZAe]E 1 M 200 ml
o Flukatt FAZAA(FA/4SFA=03)E
A715 3 334 (KOH) o) H7lake w4
714 470CAAM o WA FEEY
XRD 24 ZA3E Fig. 2¢] 2l ule} 2t}
EAAARERE BIAE AUl dsks
Be ZYEPEE A9 4T F dlov F
A (KOH/%¥ A =0.1~03)5 FHrige=
A Az 2dYgE $AE 5 A, Fig. 3

R
[ e

28

Fig. 2. XRD patterns of products formed by

1 (cps)

the hydrothermal reaction using Sigma’s

gibbsite (KOH/nutrient ratio=A : no used

KOH, B: 0.1, C:0.2, D: 0.3, reaction time
“ 1 2h,at 470C).
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Fig. 3. XRD patterns of products by the
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hydrothermal reaction using Sigma’s gibbs-

ite (A :420°C, B:450C, C:470C, D:

480°C, reaction time : 2 h, KOH/nutrient
ratio=3.0).

Fig. 4. Intensity changes of products formed
with KOH/nutrient ratio=0.1 by the hydro-
thermal reaction using Shinyo’s gibbsite for

a 2 h reaction.
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Fig. 5. SEM microgrphs of corundum pow-
dérs formed by the hydrothermal reaction
(A : Sigma’s gibbsite for a 2 h reaction with
seed (2 xm)/nutrient=0.3, B . Shinyo’s gi-
bbsite for a 2 h with seed (0.2 zm)/nutri-
ednt=0.3, at 470°C)
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Fig. 6. SEM micrographs of corundum pow-
ders formed by the hydrothermal reaction
(A : Sigma’s gibbsite for a 2 h reaction, B :
Shinyo’s gibbsite for a 2 h reaction, KOH/
nutrient ratio=0.1, at 430C).
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Fig. 7. SEM micrographs of products formed

by the hydrothermal reaction (A : Sigma’s

gibbsite for a 2 h reaction, B : Shinyo’s

gibbsite for a 2 h reaction, KOH/nutrient
ratio=0.1, at 450°C).
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Fig. 8. Effect of reaction temperatures on
the weight mean particle diameter of corun-
dum powders formed with KOH/nutrient

ratio=0.1.
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Fig. 9. SEM micrograph of corundum pow-

ders formed by the hydrothermal reaction

(Shinyo’s gibbsite for 2 h reaction with seed

/nutrient ratio=0.3, KOH/nutrient ratio=
0.3, at 470°C).
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Fig. 10. XRD patterns of products formed

by the hydrothermal reaction using the vari-

ous concentrations of Sigma’s gibbsite (A :

1M, B:2M, C: 3M, D : 5M, reaction time :
2 h, at 400°C, 250 atm).
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Fig. 11. XRD patterns of products formed
by the hydrothermal reaction using the vari-
ous concentrations of Sigma’s gibbsite (A :
250 atm, B : 280 atm, C : 330 atm, D : 340
atm, reaction time : 2 h, at 400°C).
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Fig. 12. Particle size distributions of corun-
dum powders formed by hydrothermal reac-
tion for a 2 h reaction with KOH/untrient
ratio=0.1 (A : 1 M Shinyo’s gibbsite, B : 2
M Shinyo’s gibbsite, at 450°C).
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