Journal of the Korean Ceramic Saciety
Vol 32, No. b, pp. 594800, 1995,

Mskol HPC SHoflM of|BHH sl ml==
7@ YF0[LL S| |IAt 20| HEt

obx|2l - WAl R T 71 0/QRH - LA+
s Es PR
e R P e

Change of Particle Size of Spherical Alumina Powders Prepared
by Emulsion Method in the Region of
Low Hydroxypropylcellulose Concentration

C.W. Ahn, K. S. Park, H.S. Yoo, K. Cho, Y. W. Lee* and M. S. Yang*
Korea Advanced Institute of Science and Technology

*Korea Atomic Energy Research Institut
{Received December 23, 1604)

2 o
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ABSTRACT

Spherical alumina gel powders were produced by hydrolysis of aluminum sec-butoxide (Al(sec-OC;Hg)s) n
a n-octanol/acetonitrile mixed solvent. The enlargement of particle size was induced by increasing HPC (hydrox-
ypropyleellulose) concentration {0.005. 0.0, and 0.05 g/} and emulsion-slate aging time (10 min and 360 min).
Mean particle sizes of dried alumina gel powders increased from 14 pm to 35 pm at 10-min emulsion-state
aging time and from 1.9 pm to 4.1 pum at 360-min emulsion-state aging time as HPC concentration increased
from 0.005 g/l to 0.05 g/l. At the same HPC concentration, particle size of dried alumuna gel powder increased
with increasing of emulsion-glate aging time from 10 min Lo 360 min. The increase in the average particle
size of dred alumma gel powder wilh increase in HPC concentration was interpreted as the enlargemnent
of particles from alkoxide emulsions unprolected by HPC. The produced dried gel powder calcined al 1150¢
for one hour lransiormed to o-alumina.
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Table 1. Formulation of Prepared Solutions for Experiment
Molecular
. Yolume of Concentralion Weight of
Solution Solvent Solute
Solvent [%] of Solute Solute
(¢/mole]
ASB Solution n-Octanol 30 ASB 0.05 [M] ' 246
HPC Solution n-Octanol 20 HeC 0.005~0.05 [g/] ~ 100,000
Acetonitnle Acetonitrile 40 - -
n-Octanol © Butanol
Water Solution al(]g " 1o 10 Water 0.05 [M] 18
Taotal 100 - — —

ASB represents aluminum sec-butoxide. HPC represents hydroxyprapylcellulose.
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Fig. 1. Experimental procedure for preparing alumina
powders,
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Fig. 2. SEM morphologies of dried alumina gel pow-
ders prepared with vanious HPC concentra-
tions; (a) 0.005 g4, (b) 0,01 g/ and {(c} 0.05
g/l (emulsion aging time=10 min.).
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Fig. 3. Cumulative particle size distnbutions of dried
alumina gel powders prepared with varous
HPC concentrations; (a) .005 g/, () 0.01 g/l
and (¢) 0.05 g/ ([ASB]=0.05 M and [H0]=
.05 M.
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Table 2. Particle Size Data for Dried Alumina Gel
Powders Obtained with Different HPC Con-
centrations and Emulston-State Aging Time

HPC Aging Mean Standard Dispf;‘
Concen- | Time | Diame- | Deviation sion
tration | [min] | ter @ | () [um] | (S/)
[g/] (um]

10 14 1.6 1.2

0.005 360 19 21 11

10 3.0 38 1.3

001 360 36 43 1.2

10 3.5 39 11

0.05 360 4.1 4.4 11
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Fig. 4. SEM morphology of dried alumina gel powders
{prepared at [ASB1=0058 M, THOI=005 M
and [HPCI=05 g/h.
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Fig. 5. XRD} patterns of (a) dried alumina gel powder
(after 150C for 24 hr), (b) calcined alumina
pawder (afler 9307 for 1 hr) and (¢) calcined
alumina powder (after 1150C for 1 hr).
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Fig. 6. FT-IR transmittance datz of (2) dried alumina
gel powders at 150C, 24 hrs and (b) calcined
alumina powders al 1150C, 1 hr
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