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ABSTRACT

Mullite ceramics have recently been utilized as ceramic gas filters far high-temperature treatment of solid
wastes due to their low thermal expansion coefficient and high refractoriness under load. In this experiment,
mechanical, thermal and microstructural properties of porous mullite ceramics, which were used as carriers
and high-temperature gas filters in food industry, were investigated as a function of starting raw materials.
Porous mullite ceramics showed different microstructures depending on their starting matenals, The specimen
M2 had excellent resistance 1o thermal spalling and high mechanical strength. The average pore size varied
from 0.3 pm to 16.6 um, and porous mullite ceramics fabricated by thermal decompositien of A{OH); had very
large pores and broad distribution of pore size.
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Fig. 1. Particle size distribution of starling raw mate-

rials.
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Table 1. Chemical Campositions of Raw Materals
C t
QUPOENE | g0, | ALO, | FeOy | €al MO | NaO K.0 TiO:
Raw materials
Ultrafine AlO; 0.04 99.64 0.07 0.05 0,04 .08 - .02
AI(OH}, 0.05 99.56 0.03 0.03 0.01 0.35 0.04 0.01
Clay 54,88 29.62 2.06 0.15 013 - 188 .65
Ultrafine SiO; 98.05 (.36 0.09 0.22 0.049 no2 .28 —
Fine 510 99.52 .3 .06 0.06 - - 0.21 0.01
Table 2. Batch Formulations for Experiment (wt%)
Batch
20y name M1 M2 M3 M4 M5 M6
Raw materials
Ultrafine AlLO, 728 72.8 - - 36.4 56.4
Ultrafine Si0s 7.2 — 27.2 — 27.2 7.2
Fine 5i0, - 27.2 - 272 - -
Clay - - - - - 6.4
Al(OH), - — 72.8 72.8 364 -
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Fig. 2. Procedure of speciman preparation.
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Fig. 3. XRD patterns after (iring at 1650 [or 3 hrs.

Table 3. Mineral Compositions after Firing at 1650C

[or 3 hrs
Minerals .
Mullite | Corundum | Glasses
Batch namé

M1 gg60 | 1021 119
M2 90.97 8.25 0.78
M3 88.82 7.83 3.35
M4 04.38 2,78 2.84
M5 94.53 325 2.22
M6 0568 173 3.02
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Table 4. Chemical Compositions afler Firing at 1650C for 3 hrs

Batch name
M1 M2 M3 M4 M5 M6
Comp.

S0y, 26.80 27.12 26.36 2752 29.94 26.32
AlO, 72.14 7212 7265 71.69 71412 7227
Fep(q 0.08 0.09 0.12 0.06 0.79 0.12
Ca0 0.23 015 0.17 0.14 0.19 0.61
MaQ 0.22 0.15 011 0.14 0.18 .22
NaxO 0.19 0.12 Q.19 Q.17 0.18 (.15
K,0 0.33 0.21 032 021 1.06 0.28
Ti0. - - - - 020 —

Fig. 4. SEM photographs of each specimens after firing at 1650T [or 3 hrs.
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Table 5. Result of Spalling Test
Batch name
, o nam M1 M2 M3 M4 M5 Ms
Resistance to spalling
Air coaling good good crack after | crack after goad good
10 cycle 11 cycle
Water cooling crack after | excellent - - crack after | crack arler
2 cycle 3 cycle deycle
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Table 6. Comparison of Porous Mullite Ceramics with Other Manulactured Ceramics

Products \7 Manulactured by Japan company M5 ME
Property A B
Pore diameter (um) 10 20 116 166
Poresity (%) 40 40 4381 32.86
Density (g/cm® 21 2.1 2.03 213
M.OR (kg/cm® 204 294 598 421

100 50

20 10 5 2 1
Diameter (um)
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Fig. 6. Pore size distribution of each specimens after
firing at 1650C for 3hrs.
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Table 7. Porosity and Bulk Density of Specimens afier
Firing at 1650TC for 3hrs

Properties | Bulk density Porosity
Specimen no. (gr/cm®) {%)
M1 2,12 28.71
M2 252 17.38
M3 1.69 46.94
M4 1.74 34.21
Mb i 2.03 43.82
M6 217 32.89
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