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ABSTRACT

ALQ, and 0.25wt% MgO—doped ALO, powders were made from the alcohal solution of AI{NO,)}; - 9H,0O
and Mg(NQ;), » 6H.O by spray pyrolysis method.

Each powder was prepared al 900 and 1000°C . Powders prepared at 900C were amorphous phase . but
prepared at 1000°C were mainly y—ALO; crystalline form. Particle size of the MgO—doped AlLO; powder was
in the range of (.2—2zm, but undoped powders showed comparatively wider range of particle size. All the
powders prepared at 900 and 1000°C were transformed to a—AlLQ; crystalline form by calcination at 1100°C for
lhr. Each powder was sintered at 1600, 1650 and 17007 for Zhrs. MgO—doped ALQ, body sintering at
1650C showed 99% of relative density but undoped AlLO, showed 95% of relative density, even sintered at
higher temperature of 17007C .
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Grade
5.G.
5.G.

EP.

Pharmaceutical
Karea,

Supplier

Junsei Chemical Co.,
Led..

Ltd., Japan

Junser Chermeal Co_,
Duksan

Ltd , Japan

Co,

Purity
>98%
>09%
>99.9%

Material
Al (NOJ) 3"
g H.O
MaiNG,).
§ H.O
C.H.0H

Table 1. Starting Materials,
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Fig.1. Experimental procedures.
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Fig.2. Apparatus for spray pyrolysis,
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Table 2, Physical Properties of Solutions,
ALINOY, - . o
LNO }5 Mg (NQ,!, - 6 HoO | Deusity |Viscosily] Eurféce
9H,0 N Tension
Cone Conc . (Oxide Base) (dyne/
. o p \ ;
(mol/liter) (wize) gfee) | 1B )
06 0.0 0.854 | 2 325 |31.9982
0.6 025 0,880 | 2.370 |37 0957

Table 3, Soraying Conditions and Calculated Mean
Droplet Sizes of Solutions,

Me(NOY 6 B Volumetric Flow Relative Calculated
Doping Conc,| Rate (m?®/s) Velocity of Air Mean

(Oxide Base) | Air |Solution| to Solution Droplet - - ’ -(b)
(wi2g) | (107 | (107" (my/s} Size (pm) Fie 3 Ph b of < droo] @ ot
= . ig.3, otographs of soraye roplets | (a) (wtZ
0.0 1 67 2.67 321.17 11,783
Mg(NQy), - 6H:0, (b 0.25wt% Mg (NO;),
025 1.67 2.55 347,88 11.676 H.O
a .
E 70
T oo} 2 b
g e0
S sor
T a0k
g
L aphk
i v
2 o0-
E 1ob-
=z I S —r—— P | E——
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Droplet Diameter (pm )

Fig.4. Droplet size distributions of {a) 0wtX% Mg(NO.}, - 6H.0, (b} 0.25wt% Meg(NOs), - 6H:0
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Fig.6. X—ray diffraction patterns of calcined
powders at 1100 for 1h. (a) 800C 5.F.—0
wt% MgO, (b} 900C S.P.—0.25wt% MgQ,

P S 1 (c) 10000 $.P.—0wt% MgO and (d) 1000°C
' 5.P.—0.25wt% MeO.

. (
E WWM

MW"M
* i~al 032
N
20(Culier!
Fig 5. X—ray diffraction patterns of powders YT <o w00 w0 0en 1200

prepared at {a) 900'C S.P.—0wit% MgQ, (b) Temp, {*C)

900'c S.P.—0.25wt% MgO, (c) 1000°C S. Fig.7. DTA curves of as—prepared powders at (a)
P —0wt% MgO and {(d) 1000T S.P.—0.25 0 C S.P.—0.25wt% MgO, (b) 1000C S.
wt0 MgO. P.—0.25wt% MgO.
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Fig.8. SEM photographs of powders prepared at (a) 900 S.P. —0wt%, (b} 1000°C $.P.—0wt% MgO, (c)
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(d)

Tig.9. TEM photographs and electron diffraction patterns of powders prepared at (a) 300C S.P. —0wt% MgO,
(b) 1000C S.P.—0wt% MgO, (c) 960°Cc S.P.—0.25wt% MgO and (d} 1000°C—0 2wt MgO.
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Preparation Doping Caontent Surface Area

Temp. () of MgO(wt%) (m'/g}
900 0 14,82
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1000 0.25 20.28
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