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ABSTRACT

For preparation a-Al,O5 platelets having 20 um in average diameter and 0.2~0.3 um in thickness, we have prepared aluminum
hydroxides gel by using aluminum sulfate and sodium sulfate as starting materials. In this study, we investigated the effect of the
amount of sodium phosphate on particle size, morphology and thickness of 0-Al,O5 platelets. When sodium phosphate was not added
to aluminum hydroxides gel, most of o-Al,O; platelets had hexagonal shape but the thickness was over 1.0 m, and this sample was
not adequate for pearlescent pigment. On the other hand, introduction of sodium phosphate caused an increase of aspect ratio (particle
diameter/thickness) with a decrease in 0-Al,O; platelet thickness.
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Table 1. Properties of Aluminum Sulfate as Starting Material

Properties Aluminum sulfate
Chemical formula Al(SOy); + 18H,0
Molecuie weight (g) 666.42
Purity (%) 98.0-102.0

Heavy metals £ 0.001
Impurity analysis (%) Cl- £0.005
Fe <0.002
Surface area (mzlg) 4.6
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Fig. 1. Schematic diagram of processing steps for the prepara-
tion of a-Al,O4 platelets.
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Fig. 2. Apparatus for the preparation of a-Al,O5 platelets.
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Fig. 6. SEM micrographs of morphology of a-Al,O; platelets obtained by crystallization the aluminum sulfate gel according to
temperatures : (a) 850°C, (b) 900°C, (c) 950°C, (d) 1000°C, (e) 1050°C, and (f) 1100°C.

A 414 A 8 5,(2004)



ool A 1AIZF A st A F &
A7y F3=
Holl ot a-ALO; A AZE H1% A3
1100°C °]’do]

3.2.
i
Al g T8 ARpolBE YA

BET surface area (m?/g)

upg7]

. o]?ﬁlﬂ . A
NAFE = Fig. 6(d), ()9 2l a-ALO; =7t 4
Ze] #FEAY. 283 Fig. 6(H 7ol 1100°C
o £33 0-ALO; T
T AR o] AREHE 8§

L=

LR A

f

hS

o}

(e}
Z‘iT——Ia

Bosjtz doEn.

ol

e =

MUESS| HIH M2 o-ALO, B SAMHS}
dAret Bk AFFE s Yeplle vl 9o
54, 24 (twin crystal)

Qg

2 F2e o9 2 YRe) 4 A Astlo} @
20 T 20
18O 118
16} o) 116
14} 0 ] 14 g

3
12} 12 :;
10 10 %
® BET surface area o
sl O Average pariicle diameter 18 8
=]
6f 16 &
4% 4
.
2t ,,,—0—’/”‘/‘_—//’*/ 2
[
0 ! 0

0.2 0.3 0.4 0.5

Sodium phosphate (g)

0.0 0.1

Fig. 7. BET surface area of a-Al,O; platelets in terms of the

Volume (%)

amount of sodium phosphate.

2

F2 WalAA Az Fzhe 3

s
oot
T
i
il
o

Ju
a

¢FuF A-E 900~ 1200 CE ZAAFsI a-ALO; WA
& AZIIRE o, g2t v BHA 9] WHE Fig. 7
o) yehioitt. 2ol RE ukel o] QMM EFQ)
A7Vl F71EE A7) Fhste] v B F o] F
7Vyate @Ael vEbdth ey M EF o] HUEEA
29e 7Sole ¥FEHEA 0] 30mYels JMYEFS
03g A7Hh& wiel wiEWA g3t fASA. ols F
]uLsk,,] 753 ] s ]Q Z3 z o]ul—sk,] /ﬂz}o] iz]

H= epitaxial 73S SHA] XEgo 2N, ol voidE 7}

Ae FAL 9AE AR BEQ Ao wel
QIIEFL 03 o A/HAS ASE 2HA Heo)
gastA 2ohn 220 9% AL dae AHS 29

3l HIEHH o] F7lshe Aoz HddETh e AT
& <ol JIMEF Hrbe XL tRe ABAE 3
BAA7H, EHS Hesty #Y Ttees F8S e
Ro 2 o dH}.

Fig. 8ol & AU EFY]
AANZ 0-ALO; IFA €
t}h Fig. 8(@°A Re upe} 7o JJ\%E%’%

A BAME HFYAZII7F AL Y= &
lsﬁ JAFGEFo] H7ME Fig. 8(b)~(e)2 %oﬂ%
7t=

7_(_'

=

7t @A JeEgTh ols EEF]
a-ALO; WA S FEo] A S5um ©] oM
2 JArEe] AREHU7] WEolrh JAMEF o

2 0-ALO; WFAS BFYPART], QEiE, T4,

20 20 20 v
181 (@) wam phosphate 0 g 18 b (b) wea phosphate 0.1¢ 181 (C) mmw phosphate 0.2 g
16 16 16
14 T 14 S
12 ~ 12 < 2
10 g 10 g 10
8 2 8} % 8
6 S st S 6
4 4t 4
2 2t 2
0 N 0 ) 0 e
0.1 1 10 100 1000 0.1 1 10 100 1000 01 1 10 100 1000
Particle size (um) Particle size (1m) Particle size (um)
20 20
18+ (d) = phosphate 0.3g 1 18} (€) wam phosphate 0.45 g
16 4 16
L < 14
~ 12 ~ 12
g 10 g 10
2 8 2 8
S 6 2 s
4t 4
2 2t
0 0
0.1 1 10 100 1000 0.1 1 10 100 1000

Particle size (jum)

Particle size (um)
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Table 2. Crystal Size and Thickness of o-Al,O; Platelets Pre-
pared as Amount of Sodium Phosphate at 1200°C

Sodium Particle Average .
No. phosphate diameter diamefer Thickness Crack
©  am  m EW

1 0 9~29 18 13 No
2 0.1 8~31 16 1.3 A little
3 0.2 7~27 15 03 A little
4 03 6~27 14 03 Many
5 045 5~27 14 03 Many
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Fig. 9. SEM micrographs of morphology of a-Al,Oj5 platelets obtained by crystallization the aluminum sulfate gel with amount of
sodium phosphate : (a) 0 g, (b) 0.1 g, (c) 0.2 g, (d) 0.3 g, and (e) 0.45 g.
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(d)
Fig. 10. SEM micrographs of thickness of o-Al,0; platelets obtained by crystallization the aluminum sulfate gel with amount of
sodium phosphate : (a) 0 g, (b) 0.1 g, (c) 0.2 g,(d) 0.3 g, and (¢) 0.45 g.
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