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Hong-Lim Lee and Jong-Bong KangJr

Department of Advanced Materials Engineering, Kyungnam University, Masan 631-701, Korea
(Received April 24, 2006; Accepted June 19, 2006)

Al(OH);-Si0,-AIF;A0IM 7|41

o|8H -

7ot AaEet

(200613 49 249 H; 2006 6 19"&

dHtSol o8t E2I0|E {27 gy
==
)]

ABSTRACT

In the AI(OH);-SiO,-AlF; system, leaf-shaped fluorotopaz was first formed at 800°C and mullite whisker was formed at 1,100°C.
The mass transportation of Al and Si as gas phase, the fast reaction and growth, and the absence of liquid phase existence in mullite
whisker showed that the formation and growth of mullite was from the solid-vapor reaction.
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Fig. 1. SEM micrograph of the surface and EDS result of needle-shaped section of SiO, glass cover after heating AI(OH);-AlF;

mixture at (a) 900°C and (b) 1,100°C.
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Fig. 2. (a) SEM micrograph of the surface and (b) EDS result
of bar shaped section of Al,O; cover sheet after heating
Al(OH);-SiO,-AlF; mixture at 800°C.
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Fig. 3. (a) SEM micrograph of the surface, (b} EDS result, and
(¢) TEM micrograph of needle shaped section of Al,O;
cover sheet after heating AI(OH);-Si0,-AlF; mixture at

1,300°C.
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Fig. 4. DTA/TG curves of the AI(OH);-Si0,-AlF; mixture with
molar ratio of 8:7:4.
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Table 1. XRD Results of the AI(OH);-Si0,-AlF; Mixture with
Molar Ratio of 8:7:4 Rapidly Heated at Various
Temperatures for Different Holding Times

Phase
900°C-1 min Only AlF,
900°C-~10 min Topaz(main), Mullite. AlF;
900°C-30 min Topaz(main), Mullite. AIF,
1000°C-1 min Mullite(main), AlF,
1000°C-10 min Mullute
1000°C-30 min Mullite
1100°C-1 min Mullite
1100°C-10 min Mullite
1100°C-30 min Mullite

BT TN R Tt SO0k E blsa

(400~900°C for 1 min.)

(11007 for 1 min.)

(1100°C for 30 min.)

Fig. 5. SEM micrographs of the AI(OH);-Si0,-AlF; mixture with molar ratio of 8:7:4 heated rapidly at various temperatures for

different holding times.
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Fig. 6. SEM micrographs of topaz produced by (a) normal and
(b) rapid heat-treatment.
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Fig. 7. SEM micrographs of mullite whiskers in specimens
formed by (a) tap-density and (b) die-pressing.

Fig. 8. SEM micrograph of mullite whisker covered with liquid
phase.
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