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ABSTRACT

Monodispersed alumina and Mg-doped alumina fine particles were prepared by controlled hydrolysis of alko-
xides. Aluminium alkoxide and magnesium alkoxide were dissoived into complex solvent which was composed
of hydrophobic n-octanol and hydrophilic acetonitrite. Hydroxypropyl cellulose(HPC) was used as a dispersant
for the alumina particles. The size of these prepared powders was approximately 0.3 pm. In the case of sintermg
above 1000C, most of these prepared powders were transformed to a-alumina. The relative density of the
sintered hody of these prepared powders at 1600C was 98%. The sintered body of the Mg-doped alumina

powder had more uniform grain size than that of the undoped alumina podwer.
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Table 1. Effecls of Various Alkoxide and Hydrolytic Solution

Alkoxade Solution {vol.%5) Hydrolytic Solution {vol.%) | Induchion
— . Morphology
Butanol | Octanol HPC Butanol | Octanol | Acetonitrile H.Q period
B1 0 50 few sec. monodisperse
B2 5 45 0.1 g/ 2 8 40 01 M 5 min. polydisperse
B3 20 30 48 hr. agglomerate
H1 005 M monodisperse
H2 01 M monodisperse
Ha 0 50 0.1 g/ 2 8 40 02 M [ew sec. Solydisperse
H4 03 M agglomerale
P1 0 - 0.1 gd ) g 10 01 M fowr sec, monodisperse
P2 0 agplomerale
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Fig. 1. SEM micrographs of synthesized ALO, powders with various amounts of butancl in solution (a) 0 vol.%
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butanol {(h) 5 vol.% butanal (c} 20 vol.% butanol.
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Fig. 3. SEM micrographs of synthesized AlO, powders

aftected by dispersant (a) No dispersani (b}
HPC of 1g/l.

Fig. 4. SEM micrographs of synthesized Mg-doped
Al,Q; powders.
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Fig. 5. XRD patterns ol synthesized ALO, powders at
various lemperatures.
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Fig. 6. Low speed scaned XRD patterns of synthesized
Mg-doped AlO; powders calemed at 1100T 1
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Fig. 7. TG-DTA curves of synethesized Al:Us; powder.
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Fig. 9. TMA curves of green body of synthesized Mg-
doped Al:0; powder.
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Fig. 12. TEM eleciro-diffraction patterns ol Mg-doped ALO, powders at various calcmed lemperatures (a) as

prepared (b) 1000T {c) 1100T (d} 1200T.

dp 2

sizk.

'_.':'—E—i L—}E}‘ﬂ'
o &
diffusion®] =< «
Fig. 12%= <2 a]=] E-ED]] )2 doped alumina =]
28] Azps| Aok A= Aedes v A o],
10007 #l4Egdoll 4] o) ring pattern< XRD 24
Zzel g4 re oA g-aluming 92 Yrebdch 1100
T s AR A e] gAbsted 2

= AZEC,

=

Ag& ez, 1200C  shaiatella] vehbe spol
patterne TEM®] Az} FAp4 w3 o)jaloz HA e

237} =lale vlehd e Fig 119 (o), {d) 2} 37 828
W 1100~1200T Aleleld AalAlzle] HAFE o

- elep,

3.3, EeEde] ~E5d
Fig. 13- 43 o-24F ALO, 2 Mg-doped AlO.
cleiAlzRE dejal adAe n4TEE2 SEMo=R
Al 7io|oh 1400C o 4] -z gkal2 AL, Mp-doped
ALO, % -9 73§ B ab = glony
magnesiume] 2g5 AL 4 #alEl akale
4ﬂﬂﬂﬂriﬁ4‘mm0ﬂﬂ
g ALO, 9 A8 =77
7?"5—°W EAEaL Y5 4 F ?\12-”4. Mg~d0ped Alea
9 A4 uma glare] =27\ mad, e]4Adaka gl
74 A2 @ok 00T e A 73] Ad" TS
Rolz 72 Fig 112] TEM Abalell 4] Belg5o] $hag)
HE e 7]%’—3 IR R slE Al E Fet gl

79
#Ae]
ar
¢ g
T H
ol o

7
St @l
=

ak o

AE2 Asjgl 722 Halt], Magnesiume] 23
o] 2ol & %A%?Vw*iﬂh7”LMf}ﬂlﬂ
A 7E Alme] o)Z e Asigr Aoz Azk=Elcl 1600

L] 557



T¥E TR Aluming R Mg-doped Alumina¥] A3 2 AT AP

1600, 2h
(a)

.68 MY,

PSRy X18600 V003
1600, 2h

)
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