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ABSTRACT

To prepare the complex gel of flux and pseudo-boehmite used in precursor of the flaky a-Al,O; crystal, aqueous solution of the
mixture of sodium carbonate and sodium phosphate was added with stirring in aqueous solution of the mixture of sodium sulfate,
potassium sulfate and titanium sulfate. The complex gel was dried at 110°C and was crystallized above 1,050°C, and then the effect
of the amount of titanium sulfate on size, morphology, thickness and crystal size distribution of the flaky a-Al,O; crystal was
investigated. Addition of titanium sulfate was prevented the aggregation and generation of twin crystal, and had an effect on the crystal
size and the thickness during crystal growth. When the amount of titanium sulfate was more than 6 g, particle size was decreased but
was free from crystal twining and aggregation. On the other hand, when the amount of titanium sulfate was lower than 6 g, crystal
size was increased but crystal twinning and aggregation were noticed.
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T a-ALO; 2A3A Y] YEE £% 98%2] FAUTFH|
¥ (Sigma-Aldrich Co., USA)S A3t 3L, §A12= 1t
UYEF#} Z2HHE(Jin Chem. Co. Ltd.,, Korea)s AH8-31%}

Table 1. Physiochemical Properties of Aluminum Sulfate Octa-
decahydrate

Properties Aluminum sulfate

Chemical formular Al(SOy); + 18H,0

Molecule weight (g) 666.42
Purity (%) 98.0-102.0
Heavy metals <0.001
Impurity analysis (%) Cl <£0.005
Fe <0.002
Surface area (mz/g) 4.6
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Fig. 1. Schematic diagram of processing steps for the
preparation of the flaky a-Al,O; crystal.
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Fig. 2. XRD pattern of the pseudo-boehmite precipitated by
hydrolysis of aluminum sulfate.
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Fig. 3. XRD patterns of the flux contained in the complex gel.
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Fig. 4. TG/DTA curve of the complex gel heated to 1,400°C at
rate of 10°C/min.
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Fig. 5. XRD patterns for the phase transformation of alumina
contained in the complex gel according to the increment
of crystallization temperature : (a) 300°C, (b) 400°C, (c)
800°C, and (d) 1,050°C.
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Fig. 6. General phase transformation of the boehmite.
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Fig. 7. SEM micrographs of the crystal morphology according to the crystallization temperature : (a) 400°C, (b) 500°C, (c) 800°C,

and (d) 1,050°C.
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Fig. 8. Particle size distributions of the flaky o-Al,O; crystal according to the amount of titanium sulfate : (2) 0 g, (b) 6 g, (¢) 12 g,

(d) 18 g, (e) 24 g, and (f) 30 g.
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Fig. 9. SEM micrographs of the flaky a-Al,O3 crystal according to the amount of titanium sulfate : (a) 0 g, (b) 6 g, (c) 12 g, (d) 18 g,
(e)24 g,and (f) 30 g.
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Fig. 10. SEM micrographs for thickness of the flaky a-Al,O5 crystal according to the amount of titanium sulfate : (a) 0 g, (b) 6 g,
()12 g,(d) 18 g, (e) 24 g, and (f) 30 g.
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Table 2. Morphological Changes of the Flaky a-ALOj; as a Result of Titanium Sulfate Addition

No. Titanium sulfate Particle diameter Average diameter Thickness Cl.'yst.al Aggregation
(8 (pm) (um) (pm) twinning

1 0 1~90 18.8 0.19 many many

2 1 1~70 15.3 0.23 a little many

3 2 5~60 15.3 0.29 little a little

4 3 5~50 14.7 032 no little

5 4 1~70 14.1 0.45 no little

6 5 1~60 12.8 0.49 no little
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