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ABSTRACT

Porous cordierite was synthesized by the mechano-chemical processing using fly ash. The phase evolution of cordierite was
investigated as a function of processing variables such as milling time and sintering temperature. In this study, the phase transition path
of cordierite from fly ash was followed by sapprine/spinel — mullite/spinel — a-cordierite. Porous cordlerlte fabricated after 32 h
of milling time and sintering at 1150°C showed relatively low thermal expansion coefficient (2.5 x 10° SrC (25~1000°C)) and high

porosity (75%).
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Table 1. Chemical Composition of Fly Ash

Weight percent (wt%)
5102 A1203 Fe/z03 KzO T102 Ca0O SO3 MgO Na20
Fly ash 48.6 332 6.49 5.26 2.30 1.55 1.20 0.979 0.421

Component

Sumitomo, Japan)?t MgO(F% >99.9%, Ik 3}eta-14,
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o) gro] HF3F & Si;N, balldh 7l SizN, jarol| A E

300rpme 2 zHz}t 1, 2, 4, 8, 32217k high energy milling 2 @ ___’;sh f;;f‘ved
(Planetary mill, pulverisette 5, FRITSCH, Germany)¥ < — -~ 2hmil
Mgl 4 Baeiarh. 24 2 £38 22e AL 1 —ahm

A 24X 7F B AZF F 200meshE A AF SIAT & 88 — 32hmil
HE 22g AE 15mme 93 E=8 ARE-8ke] 1500 psi 00 a0 800 800 1000 200 1400

A =

o] 4P FFoz I 7F At 7 milling A
7vell el AlxE AEAES 1000°CHE 1250°C7HA] 272
s HWIAF|HAA 10°Cming $& YAEEE g 4
Azttt Milling A7kl wE Y} 271¢] W3t particle
size analyser(LS230, Beckman, USA)9} zeta potential
analyzer(ELS-8000, Otsuka, Japan)S AM&-3te] 274 3k5ith. 2
Milling A17+3 22 & we AHEe] FHsl= X-
A1 3]A 82 7] (MO3XHF, MAC Science, Japanyg A1-&-5t
FAEIATH AW A, @A E 715ES STA
(STA 409PC, Netzsch, Germany), dilatometer(DIL402,
Netzsch, Germany), automatic porosimeter(AutoPore IV
9510, Micrometrics, USA)YE AH&-3lo] £A 381 2H milling
A7 whEg Bee] uA 7z % 3d HEe HAFAL
& v] 7 (FE-SEM, $-4700, HITACHI, Japan), 733174
(TEM, JEM3010, JEOL, Japan)S AR&-3fe] #2330

Temperature (C)

Fig. 1. Thermo gravimetric analysis of cordierite with milling
time.
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_ Fig. 2. Differential scanning calorimetry of cordierite with
3.1. ?Ei‘E'A—-l D*I 'E'DEF?_-I-AJ 7{% mi]]ing time.
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Fig. 3. FT-IR spectras of two SiO, specimens sintered at 1150°C.

The peaks at 694.20 cm™' and 620.63 cm ' are assigned
for hexagonal and tetragonal structure, respectively.
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Fig. 4. Variation of X-ray intensity with milling time.
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Fig. 6. X-ray diffraction patterns from specimens milled for
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Fig. 8. Comparison of maximum XRD peak intensity of
crystalline phases in the specimens with heat treatment
temperature.
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Fig. 9. SEM micrographs of cordierite specimens milled for 32 h and sintered at (a) 1000°C, (b) 1050°C, (c) 1100°C, (d) 1150°C,
(e) 1200°C, and (f) 1250°C.
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Table 2. Linear Thermal Expansion Coefficient of Cordierite
Sintered at 1150°C

Linear thermal expansion coefficient

Group (x10"°°C)
(milling time) =
20-1000°C
1 h mill 5.5
2h mill 35
4h mill 3.0
8h mill 25
32 h mill 2.4
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* tion of specimens milled for 32 h with heat treatment
temperature.
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