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e of  kaoling} 4318120 ES o438l mullites F/d8H=dl oM LB 43S silica rich, stoichiometric,
alumina rich 2422 15l 7] YEZHE mulliteE $PHE @ mullite-seed’t VA= FEFE A7 2 23
silica rich &4} stoichiome 1ic &3lA1e mullite-seed®] 71| $71848 AYd=gIe] S7I5M, alumina rich 24
AME mullite-seede] H7ieke} Z71ERRE ZAA7degke hadslie ARS Btk 72 kel mullite-seedE FI7RE ) v
A F2E alumina A7} ko] F7HEE AUEsF 72H48H, aspect ratios E718H= 43S YERTH R E
mullite A7 28 Aol mullite-seed®] F71eko] BE4E FAE mullite 2849] o] F7kke AEe B

Abstract Influence of seed addition on the mullite synthesis was investigated from mixture powders of kaolin and
aluminium trihydroxide which contain various ALOs/SiO, ratio (silica rich, stoichiometric, alumina rich). The flexural
strength increases with the increase of the mullite-seed content in case of silica rich and stoichiometric mullite, but
flexural strength decreases with the increase of the mullite-seed content in case of alumina rich mullite. Microstructural
investigation revealed that aspect ratio of mullite grains increased with higher alumina content, along with lower sintered
density. Mullite contents of specimens are increased with seed content regardless of A}0y/SiO, ratio of the mixture
composition.
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Chemical composition of hapchon kaolin

Component Si0, ALO, Fe,03 Ca0 MgO K0 Na, 04 Ig. Loss
wt% 43.5 38.8 141 0.08 0.45 0.39 0.02 15.35
Total 82.3 2.35 15.35
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Table 2
Median particle sizes according to the milling time

Milling time Average particle diameter
0 min 10.24 pm
180 min 1.60 um
. Aluminium trihydroxide
Kaolin AOH)

+ Attrition mifl, 6hrs

Milling & Mixing

- Dry oven(110C)
- 1000, 3hrs
Planetary bail milling | - 3hrs

Mullite seed (0~8wt%)

Mixing + Ball mill
Mulitization & Sintering | + 1600°C, 4hrs
+ XRD
Characterization - SEM,
- Flexural strength,

+ Quantitative Analysis
Fig. 1. Schematic diagram of experimental procedure.
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Fig. 2. XRD patterns of calcined mixture and ball-milled
mixture after calcination.
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Fig. 3. XRD patterns of sintered mullite from calcined
mixture and ball-milled mixture after calcination at various
temperatures.
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Flexual strength (MPa)

CxPo CoPo CoPx

Condition betfore Sintering
Fig. 4. Flexural strength of specimens from mixture
conditions. CxPo : planetary ball-milled, CoPo : planetary
ball-milled after calcination, CoPx:not milled after
calcination.
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Fig. 5. Flexural strength of mullite specimens from
various Al,04Si0, ratio and mullite-seed contents after
heat treatment at 1600°C for 4 hrs.
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Fig. 6. Bulk densities of mullite specimens from various
Al,04/Si0, ratio and mullite-seed contents after heat
treatment at 1600°C for 4 hrs.
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(b)
Fig. 7. SEM photographs of sintered silica rich mullite. (a)
mullite-seed content 0 %, (b) mullite-seed content 4 %.
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Fig. 8. SEM photographs of sintered alumina rich mullite
(a) mullite-seed content 0 %, (b) mullite-seed content 8 %
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Fig. 9. SEM photographs of specimens from various
AlLLO4/Si0, ratio. (a) silica rich, mullite-seed content 8 %,
(b) stoichiometric, mullite-seed content 8 %, (c) alumina
rich, mullite-seed content 8 %.
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Fig. 10. XRD patterns of sintered mullite from various
ALO4/SIO, ratio.
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Fig. 11. Mullite contents of specimens from various
AL03/Si0, ratio and mullite-seed contents.
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