[ +] =583
Korean Journal of Materials Research
Vol. 15, No. 10 (2005)

AOH),-SiO-AIFANA Betol= f27 47 54
o] FY - o]PGo* . o) FY* . By

Avdistn Az B
AR L AT A

Synthesis and Thermal Analysis of Mullite Whiskers
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Abstract The thermal analysis of AI(OH)3-SiO,-AlF; system was done. The thermal behaviors of components
and the effect of moisture on the formation of mullite were investigated via TG-DTA and XRD analysis. The
mixture of AI(OH)s, SiO,, AlF; showed two endothermic peaks with drastic weight loss and one exothermic
peak. Fluorotopaz was formed at 800°C and turned into mullite completely at 1100°C. But the mixture of Al;0;
or dehydrated AI(OH); and SiO; could not form mullite even at 1200°C in which the crystalline phases were
a-Al;03 and cristobalite. It was found that the synthesized mullite was aciculate shaped single crystalline

whisker.
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Fig. 1. TG-DTA curves of AI(OH);. Heating rate 10°C/min.
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Fig. 2. TG-DTA curves of amorphous SiO,. Heating rate 10°C/
min.
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Fig. 3. X-ray Diffraction pattern of amorphous silica heat
treated at 1000°C
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Fig. 4. TG-DTA curves of aluminium fluoride. Heating rate
10°C/min.
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Fig. 5. X-ray Diffraction pattern of AlF; heat treated at 1200°C.
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Fig. 6. TG-DTA curves of the powder with Al(OH);-AlF; mix
of mol ratio 2:1. Heating rate 10°C/min.
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Fig. 7. X-ray Diffraction patterns of the powder with AI(OH);-
AlF; mix of mol ratio 2:1 heat treated at 650°C, 700°C, 750°C.
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Fig. 8. TG-DTA curves of the powder with SiOz-AIF3 mix of
mol ratio 7:4. Heating rate 10°C/min.
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Fig. 9. X-ray Diffraction patterns of the powder with SiO,-AlF;
mix of mol ratio 7:4 heat treated at (a) 800°C (b) 1200°C.
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Fig. 10. TG-DTA curves of the powder with AI(OH);-SiO,-
AlF; mix of mol ratio 8:7:4. Heating rate 10°C/min.
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Fig. 11. X-ray Diffraction patterns of the powder with
Al(OH);-Si0,-AlF; mix of mol ratio 8:7:4 heat treated at (a)
400~700°C (b) 800~1100°C.
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Fig. 13. X-ray Diffraction patterns of the powder with calcined
AI(OH);-Si0,-AlF; mix of mol ratio 8:7:4 heat treated at (a)
1000°C (b) 1200°C.
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