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Abstract—In this study, the mullite gel fiber was prepared from high purity metal alkoxides. The rheological properties
of mullite sol prepared from sol-gel method have been investigated as a function of gelation temperatures. The mullite gel
had good spinnability ranging 12,000-13,000cP. The mullite gel fiber was calcined and sintered from high temperature
muffle furnace. Then mullite fiber was analyzed by FT-IR, XRD, EPMA and SEM. From these analyses, Al-O-Si chemical
bond might result in the homogeneous mullite composition. And mullite crystalline phase was obtained over 1,300 °C of
sintering temperature. It was shown that atomic ratio (Al: Si) of prepared mullite fiber was 3 : 1. The microstructure of mul-
lite fiber was investigated at the various temperature. It was observed that calcined fiber had complete mullite phase and
mullite fiber which was calcined and sintered at 1,500 °C for 3 hr had completely grown mullite crystal.
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Fig. 1. Flow chart of experimental procedure.
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Fig. 2. Experimental apparatus for preparation of mullite sol.
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Fig. 3. Density of mullite sol as a function of time with various ge-
lation temperature.
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Fig. 4. Viscosity of mullite sol as a function of time with various ge-
lation temperature.
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Fig. 5. Viscosity of mullite sol as a function of relative time with var-
ious gelation temperature.
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Fig. 6. Viscosity of mullite sol as a function of shear rates with time.
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Fig. 7. FT-IR spectra of mullite sol and gel fiber.

HWAHAK KONGHAK Vol. 35, No. 6, December, 1997



912 RS AR -0 §-

0 275 550 825 1100

Temperature [°C]
Fig. 8. TG-DTA curve of dried gel fiber(70 °C gelation).

o1F A7} Aasslo] WA Fs FelA] A5 ol 012 FARY
A} vl wsg e vl 29} o] £o4e) Fehue) 1014-1022cm ™
o4 ALO-Si A1% 21Eel E F4oie} ALO Ae] FHhrh o
S22 Sk ol A AfulolA 0wl ALO-Si Aite] A=l
Apegpe) 4nj9) Ale] Exhshe] ALSi spinel % mulite 4o §2)
a7 2Hgsteieh e e

ol% BAsl7] Slaled WEA HE Fig 8ol vehisich & 4
ol A2 mullte 4 400 °C olalolA] 2 peakcr} AR o}
el glew, regh 980 °C 2ol 4] AlSi spinel?) mullite AR 28]
Aolol €13 g pealrt Lehdeh[12). olsh 2be Ak 24 9
OH7]2] #l 2JhM, 2] mullte -5l Lz&o] Ar}slo] 2
7HE A A ¥07) A A he] FEE BEA7]5 ALSi spinel Ao
=¢8] mullie 42,2 Holal) dfEol ehhe Aoeln Abasic.

AR AYelA e AR T2 WE selsk] st 7 Qe

1000°C

1300°C
Q 1400°C
Q
g
g
[ 7]
g
=~
X

1500

| I
1500 1000 500 400

Wave Number [cm]

Fig. 9. FT-IR spectra of mullite fiber after sintering at various tem-
perature for 3 hr(70 °C gelation).
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Fig. 11. EPMA spectra for mullite fiber after sintering at 1,500 °C.
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Fig. 12. SEM photographs of cross-section of dried gel fiber and cal-
cined mullite fiber.
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Fig. 14. SEM photographs of cross-section of sintered mullite fiber
at 1,500 °C for various time(1,100 °C calcination).

Table 2. Shrinkage of mullite fiber after calcination and sintering
at 70 °C gelation

Diameter of .
Condition Temp. Time fiber(um) Shrinkage(7%)
Dry 120°C 24 hr 120 -
Calcination 1,100 °C 16 hr 40 89
Sintering 1,500 °C 1hr 50 83
3hr 50 83
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(3) Mullite = JE4-& 3] 980 °C o|AtellA] Al-Si spinel 4
o] mullite 422 Aok AL & 4= K29 1,300 °C o]/
A mullite 2+2] FT-IR £4] peak7} YFeRdc}. =3 1,300 ‘ColAS]
AR L5 % A7) vl 0 XRD ¥4 FAHE 24 L= %
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