X
25
( AlO3  3H:0
AlOz H:0 ( Al20s
H20 Al2O3 40 70
Al03 98 Fe203

4.0

Tablel Modifications of aluminium oxide

531

Form Formula {Mineral |Density
Alpha alumina | ®-Al, Os |Corundum 4.0
Beta alumina [£-Al, Os - 3.3
Gamma _ _

alumina 7 AIZEOa 3.4
| Alpha alumina | @-Al,0s¢ .
mono~hydrate | HzO Boehmite 3.0
Beta alumina |£-Al,Os* .
mono-hydrate i Diaspore 3.4
Alpha alumina | @-A1,0s°|~. .
tri-hydrate 3H.0 Gibbsite 2.4
Beta alumina |#-Al,Os*
tri-hydrate 3H. O Bayerite 2.5
E‘AJ(OH).?
Tablel
o AlOs
Al203 99.5
Alundum
Aloxite
Corindite
Elektrorubin
Diamantin
Corraferin
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Bayer
Melting in arc furnace
at 2,200C over
I
Pedersen l Cool slowly until the |

recrystallization

r Grind to powder l

I Artificial corundum j

Bayer Fig.2 Preparation of artificial
Bayer Fig.1 corundum
Sodium hydroxide]
AlOz H0
LRed mudl ] Hydrolysis ]
Filtration TG
[ =—— Filtrate |
White mud l 550°C
[ Héating at 1,400°Cj DTA £
I 600
Aluminium. oxide
(99, 8%0Over) 500
(Pure alumina)
. - - 400
Fig.1 Preparation of alumina by
the Bayer method 300
Temp.("C) 100 300C
40 60 Fig.3 Typical thermal analysis of
AlO3z 3H20 aluminium hydroxide
Table2 Thermal reaction of aluminium hydroxide
) A loss in
Temp - Reaction Molecular Mineral Thfaoffglcal ?iéf’_’g}talm
measurment‘
f{oom - Al(OH)s Gibbsite - ] - -
femp - |
60C | Endothermic A%zH?so' Gibbsite - ’ 5.5 % Hx:;g:copxc
. . Al, Qs - _ ‘Water of
1 230C | Endothermic 2%_120 11L5% ( 9.7 % crystallization
. . Al 05 . [ Water of
300C | Endothermic H:O Boehmite 231 % 1 265 % crystallization
- ]
550C | Endothermic | Al:Os | Amorphous 346% | 3659% |Change of o




Al203
2NaAlO:

xH20 2NaOH 2NaAlO; H20 xH20

2H0 AI(OH)s NaOH

Bayer

m oo w >

2,000
Fig.2
99.5

Fig.3
Table2

1,200 1,500
a A0z

.

25 B

be- 25mm
Cathode

Anode

Carbon electrode
Carbon crucible
Aluminium oxide

Fig.4 Carbon crucible for
artificial corundum

Fig.4
15
GE340
DCA 10 30 13p
Table3
Ti Fe Mg

Al

Table3 Coexistent elements

173 a

Al Si Fe Mg Ti Ca Na

Bauxite +ttt+ =+ +—~+ + + Tr Tr
Natural
corundum +4++++ + + Tr Tr Tr Tr
Aluminium bt — —
oxide
Artificial b~ o~ -~
‘corundum

X

X D

Cu Ka 35KV 20mA SC

ASTM Card No.10

Aluminium Oxide Corundum

930
Table4
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Table4 Density

Density _[
Gibbsite 25 ~ 30 Photo 150
Natural! corundum 39 ~ 41 Photo
Aluminium oxide 38 ~ 4.1 Photo
Artificial corundum 40 ~ 43
, T
100ml Photo.3 12
Table5 Photo5 7 8
Photo.9 12
Table5 Bulk density
. Photo. x 10,000
Bulk density Photo. x 10,000
(8&7100ml)
Bauxite 50 ~ 70 Photo. x 10,000
LAluminium oxide (1) 80 ~ 90 Photo. 500
Aluminium oxide (2) 65 ~ 75 x 10,000
Gibbsite at 1,200C 70 ~ 80 Photo. 1200
Activated aluminium 85 ~100 x 10,000
Artificial d
C(325mesh) 150 ~220 Photo. 1400
Artificial corundum 10,000
(1,000mesh) B 100 ~ 200 D
Artificial corundum Photo.
(8000mesh) | 80 ~110

10,000

Table 6 Discrimination table of aluminium oxide

brown

B it Natural Aluminium Artificial
auxiie corundum oxide corundum
¢ . Si,Fe.Mg |Si.Fe,Mg,Ti, Si ,Na, Al
oexistent Ti a little trace or none only
elements much
_ - »
X.ray . GlbbSlv € a¢-Aluminium oxide L .
diffractometric| Boehmite @-Quartz a-Aluminium oxide | @~ Aluminium oxide
pattern Diaspore
Density 25~ 30 39 ~41 38~41 4 0~43
Packing density
(325mesh ) 50 70 120 220 65 100 150 220
Electron _ % surface % surface Vitreous surface
micrograph An obtuse angle An obtuse angle An acute angle
Gray ~
Colour Grayish- g?igileisBmwn White Pure white




Photo.1 Aluminium hydroxide

- 'ﬁ. a .
P J
a 9 .

w » ? . ) #

Photo.3  Aluminium hydroxide
X

*

a . F ¥ =
4 ¥
i ° . ‘
m - --"l
N 1, £
e 39

10,000
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Photo.2 Artificial corundum
x 150

.-
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Photo.4 Activated aluminium
x 10,000
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Photo.5 Aluminium oxide Photo.6 Gibbsite at 500
x 10,000 x 10,000

Photo.7 Gibbsite at 1,200 Photo.8 Gibbsite at 1,400
x 10,000 x 10,000

W

&




Artificial corundum

Photo.9 Artificial corundum

Photo.11 Artificial corundum Photo.12 Artificial corundum
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Photo.10

Photo.11

Photo.12

X

1) “ "
2) “
3) “
4) - " \ol.

x 10,000
x 10,000
x 50,000

(1960).
” (1967).
(1966).

Identification of Aluminium Oxide and Artificial Corundum

Itsuo MUTO

Central Customs Laboratory, Ministry of Finance
531, Iwase, Matsudo-shi, Chiba-ken.

Table6

—Received Sep. 28, 1971—



