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ABSTRACT

o-AlL,O;3 precursor was synthesised by sol-gel method using aluminum sulfate, sodium sulfate and sodium carbonate as law
materials. The flaky o-AlLO; crystals were prepared by heating using precursor about 1,050°C. In this study, the effect of some
transition-metal sulfate (FeSO,4, SnSO,, ZnSO,) addition have been investigated. When iron sulfate was added, it could see that act
on impurities in crystal growth process. In case of tin sulfate, distribution of platelets was very broad. When flaky a-Al,O; crystals
were prepared zinc sulfate addition, thickness, size, and distribution of platelets was suited to industrial application. The average
diameter of flaky a-AlLOj5 crystals was about 20 pum, and its thickness was about 0.3 um. Increasing addition of zinc sulfate, thickness

of a-AL,O; platelet was decreased.
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Fig. 2. Schematic diagram of processing steps for the pre-
paration of flaky a-Al,O; crystals.
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Fig. 3. XRD patterns of pseudo-boehmite complex gel (a)
before and (b) after washing.
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Fig. 4. TG-DTA curve of mixture of pseudo-boehmite complex
gel heated to 1,200°C at the rate of 2°C/min.

system), Cmer. &Zt&
AFEFS i) W
Z1A7F A EHH, lﬂH Na+
& T8&Age OH /
o] EE YPAd= Ao = H?_h:}

AIOOHE X33te &% A9 TG-DTA ‘Més%%
Fig. 4o JERAITH 423 200°C F-2elM e 3
AE gel ol EAshs AAFES] oligel 4%
480°Co] A= ©ol5 AIOOH} y-ALO,Z /370l
Aoke FE vt 830°C F2o) FENEE F &
EE9 §47 dxstH, o]F 1,000°C FZolA WS &
T 9le] AA w-ALO; AHe|7t Ve a-ALOs2
ApAols gukd o @ 1200°C F2oz dHA AAR, &
A2 H7E FAGE eq FazFol a-AL0;Y ol
LEE o] H ¥ oA ARSI} sHEdoh
74zke] 2zelA 9 *Jﬁolb XRD HHS 73 #Ed

ﬂ rO{' rr



dotasdd A7l @

L (X-Alzo;», °
= y-ALO,
4« AIOOH .
. K |
L]
H e o }

— o) A_‘,lgl,,LL_ﬂ.f‘k-mg,ot
> —— N A S DA U SN NS 5~ 1000°C
)
=4
9 L] = L]
Eoee—— 90°C

e ettt P O M 700°C

et e S .

e e 500°C
£

3 5 A A Ey

\w.l/\\“’t*”‘”}%\,“**/‘w\w ‘w:‘w«w‘ e 300°C

0 10 20 30 40 50 60 70 80 90
20 (degree)

Fig. 5. Comparison of XRD patterns according to crystalliza-
tion temperature.
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Fig. 6. SEM micrographs of morphology of flaky a-Al,O; crystals obtained by crystallization the aluminum sulfate gel according to
temperatures; (a) 300°C, (b) 500°C, (c) 700°C, (d) 900°C, (e) 1,000°C, and (f) 1,100°C.
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Fig. 7. SEM micrographs of flaky a-Al,O5 crystals obtained by crystallization the aluminum sulfate gel with additives;
(a) non-addition, (b) Ti(SOy,),, (¢) SnSO,, (d) FeSO,, and (¢) ZnSQO,.
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Fig. 8. Particle size distribution of flaky a-Al,O5 crystals obtained by crystallization the aluminum sulfate gel with amount of zinc
sulfate; (a) 0 g, (b) 6 2, () 12 g, (d) 18 g, (¢) 24 g, and (f) 30 g.
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Table 1. Changes of Size and Thickness of Flaky a-Al,O; Crystals as a Result of Zinc Sulfate Addition

No. Zinc sulfate solution (g) Average diameter (um) Thickness (um) Aggregation
1 0 18.774 0.1~0.3 No
2 6 15.612 0.1~0.3 Many
3 12 15.327 0.1~0.3 Many
4 18 18.002 0.1~0.3 Many
5 24 20.522 0.1~0.3 Many
6 30 16.758 0.1~0.5 No

8,433
2ZORY  B15,966

ire HO3

%15, 6068 Prw HD2S

K15,888  ipm HOZS Bii6 2OKU 15,208  ivn HO2S

Fig. 9. SEM micrographs of thickness of flaky a-Al,O; crystals obtained by crystallization the aluminum sulfate gel with amount of
zinc sulfate; (a) 6 g, (b) 12 g, (c) 18 g, (d) 24 g, (e) 30 g, and (f) 30 g (except for sodium phosphate).
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