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ABSTRACT

The starting materials were aluminum hydroxide prepared by precipitation method at the condi-
tions of pH values; 7,9,10 and 11. The properties of alumina powder on heat-treatment were studied.
After dehydrating structural water from amorphous aluminum hydroxide, the first formed phase was
amorphous alumina and its specific surface area was decreased, The specific surface area was increased
by dehydration of structural water from aluminwm hydroxides except amorphous aluminum
hydroxide. The specific surface area was increased with increase of the ratio of ATQOH to A1{OH); in
the region of transition aluminas. The rate of transition from aluminum hydroxide to alpha alumina
occurred in the order of 7,10,9 and 11 of pH values. The morphology of alpha alumina powders was
skeleton particles remaining outer shape of aluminum hydroxide. Both the elevation of heat-treatment
temperature and the transition to alpha alumina decreased specific surface area and brought about the

growth of particles,
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Fig. 1. The schematic representation of the increase of specific surface area with
dehydration process in the precipitation method (pH> 7).
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Table 1. The Change of Specific Surface Area hy

Heat ~Treatment at 600 °C for 2h as a Func-

tion of pH.
Speeific Surface Area (m?/ g)
As - Precipitated Powder | Powder Heat~Freated
pil Ref . 33 at 600°C for 2h
7 34h 162
9 337 368
10 277 326
11 11d 244
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Fig. 2. TEM photographs representing the change of particle size before and after heat—treatment ,
(a) pll=11, as- precipitated powder.
(b pH— 11, powder heat — treated at 600 °C for Zh,
{c} pH=7, as- precipitated powder.
(d) = 7, powder heat - treated at 600 C for 2h.
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Fig. 3. Tromsition sequence of alumninas as function of pH and soaking time at 1100 °C.
Table 2. The Phases Formed on Heat - Treatment at Various Temperatures for 2h
as a Function of pH.
eme 1) 600 700 800 300 1000
phl
7 Amorphous Amorphous 7 7- 8 e, d. #
9 7. & g. @
10 To Xe ¥ 7. X. 9 e X- 7 k. 6. 0 5. 0
11 T X 7. x Be X K- £ 0
¥ [lcat - treatment with a constant rate of 25°C/min after soaking at 600°C for 2h,
{followed by air quenching .
* Amorphnous : Amorphous - Al,O,
(196) 8.9] 5k A|



A7 ges AzF Alumina E4e 5400 dA e =2 Alumin

a ey

iR

=

T T T T 1T T T T T 1T T T T 11
pH=7 o, 8 o
o8 [2,8,0 «, 8 | P
p=10 Fx.x. 8| o, 8 I &
pf=11 o, 5.8 I o, B o

40

50 &0

soaking timecminy

Fig. 4. Transition sequence of aluminas as function of pH and soaking time at 1150 C.
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{b) heat—treated at 600 °C for 2h.
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(d) heat - treated at 800 °C for 2h.
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Fig. 8. TEM photographs representing morphology of alpha ahmnina powder heat - treated at 1200°C

as functiem of pH and seaking time.
{a) pH:7, soaking time: 7 min.

{n} pH:9. soaking lime:10 min.
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pH: 10, soaking time: 9 min.
pH: 11, soaking iime :20 min.
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Table 4. The Change of Particle Size as a Function of pH.
Particle Size
H
P As - Precipitated Powder, Ref. 3) a- Al,0, Powder Heal ~Treated at Soaking Time
1200 °C at 1200 °C{ min )
7 3 -34 nm 007 -0 33 pgm 7
9 4 ~1T nm 0 o7 - 040 pm 10
0 needle-like | long axis: 0,6~ 1.0 pm needie-like | long axis: G.7- L 65 pm 9
short axis: 0,47 -0. 17 pm short axis: (t 13- 0.33 pm
flate-like 0,03-033 pm flate - like lL2-0 8 pm
11 D 03-0. 33 zm 017-07 pm 20
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