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Mullite®} cordierites= >3+ €34, 31813 EAS JeE P E A EEA Ofst F2AFE ¥ AAA S AM-H
oJA 5 9ok, mullite®] 739 WESAA 0L, cordierite®] 7§ 24 =7t A= ©@do] Ut} o9 T dHS M=
B37] 913 mullite-cordierite E-3HAjo] thal A7) APH T oy B AFo M+ fused silica, aluminium nitrate,
magnesium nitrate®} PVA2] &3-S o] &3 solution-polymerization /3% &3, mullite-cordierite E3HE4S A3t 7 A
A4 2 AR, dE 2 03 WE 5o 548 B4 o Ay, 2 A¥Y T 2AAM el 1300°CER A F
31592 749, mullite®}t cordierite®] 7o) FEsHE BFE L] AGHE AL AT & A ©] mullite-cordierite E-3
B8 planetary milliZ 1A17F 2248198 o) R HAL oF 20mYgEA W ge Bwro] o, BAIZke] 27}
o) W} 4A 7kl 23 m'g, 8AIZIMNE 24 mYgE B ER A0 F7kslsth

ABSTRACT

Mullite and cordierite, which were stable oxides having excellent thermal and chemical characteristics, were widely used as an
engineering and electronic materials. However, thermal shock resistance of the mullite was detriorated, and strength of the cordierite
was also reduced at high temperatures. The mullite-cordierite composite powders were synthesized for solving these problems in this
study. The mullite-cordierite composite powders were manufactured by the solution-polymerization method using mixtures of fused
silica, aluminium nitrate, magnesium nitrate, and PVA. Crystallinity, phase formation, density, and surface area of the synthesis
powders were characteristics. Fine mullite-cordierite composite powders were successfully synthesized at 1300°C and their surface
areas were about 20 m2/g after planetary milling for 1 h. With increasing the milling time, surface area increased to 23 m2/g for4h
and 24 m%/g for 8h.
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Table 1. Starting Materials
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Fig. 1914 71&3F mullite”} excessQ! MCO1~-MC09 =4
o] gels} cordierite”} excess?] MCI10~MC18 ZA12] gel?]

Material

Note

Magnesium nitrate
Aluminium nitrate
Fumed silica

Duk-San Chem. Co. (Korea), First grade
Duk-San Chem. Co. (Korea), First grade
DC Chem. Co. (Korea), Surface area 300 m2/g
DC Chem. Co. (Korea)

PVA P17A : DP 1700 : MW 85000
(Polyvinyl Alcohol) Viscosity (cps*1) HD (mol%) ASH (max%) Volatile (max%) pH
50~5.6 85.5~87.5 0.7 5 5~7
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Table 2. Composition of Mullite-Cordierite Composites (wt%})

MC Theory crystalline weight percent Theory Raw material (g)
composites Mullite Cordierite density Magnesium Nitrate ~ Aluminium Nitrate Fumed Silica
MCO1 91 9 3.03 7.89 503.83 30.29
MCO2 83 17 2.94 14.90 482.09 32.15
MCO03 77 23 2.86 20.16 465.78 3353
MC04 71 29 2.80 2542 449.47 3492
MCO05 67 33 275 28.93 438.60 35.85
MC06 63 38 271 3331 425.01 37.01
MCO07 59 41 2.67 3594 416.86 37.70
MCG8 56 44 2.64 38.57 408.71 38.40
MC09 53 47 2.62 41.20 400.55 39.09
MCI10 47 53 2.57 46.46 384.25 4048
MCl11 44 56 2.54 49.09 376.09 41.17
MC12 41 59 2.51 51.72 367.94 41.87
MC13 38 63 248 54.35 359.79 42.56
MCl4 33 67 2.45 58.73 346.20 43.72
MCI15 29 71 2.41 62.24 335.33 44.65
MC16 23 77 2.36 67.50 319.02 46.04
MC17 17 83 2.32 72.76 302.71 4742
MCI8 9 91 226 79.77 280.97 49.28
<PVA>
Kind of PVA DP1700
Positively charged Negatively charged
Afm&l/zt (metal cation in the solution) (-(OH) functional groups of the polymers)
© 8 1
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Fig. 1. Thermal analysis of dried mullite-cordierite composite gel.
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Fig, 2. X-ray diffraction patterns of MCOS5 at various calcination
temperature.
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Fig. 3. X-ray diffraction patterns of each composition at various calcination temperature.
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Fig. 4. Particle size distribution analysis of MCO01, MC09
powder after calcined at 1300°C 1 h.
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Fig. 5. SEM photographs of each composition of mullite-
cordierite composites after calcined at 1300°C, 1 h.

Table 3. Specific Surface Area of Calcined Mullite-Cordierite Compositions

MCO1 MCO5 MC09 MCl14 MC18
Calcination temperature (°C) 1300 1300 1300 1300 1300
Holding time (h) 1 1 1 1 1
Specific surface area (m’/g) 134 13.1 12.8 12.1 11.9
Specific surface area (mz/g) 2.7 215 205 0.1 195
(After planetary milling for 1 h) ’ ) ) ’ ’
Specific surface area (mz/g) B B
(After planetary milling for 4 h) 258 231 220
. 2
Specific surface area (m’/g) 2.5 B 249 _ 231

(After planetary milling for 8 h)

SR BEEE R
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