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Abstract This study examined the fabrication and thermal properties of fumed silica/ceramic wool inorganic
composites. A predetermined quantity of fumed silica and ceramic wool was mixed uniformly into a slurry state and
stabilized in the mold at room temperature, and converted to a massive foamed body through a complete drying
process at 150 °C. Although the samples without polyvinyl alcohol (PVA) as an interfacial adhesive showed a bulk
density of 0.6-0.8 g/cm® in the range, 10-70wt% fumed silica, those samples with 3wt% PVA exhibited remarkably
lower bulk densities with enhanced mechanical and thermal insulation properties, without thermal cracking even above
800°C. The K-factor of the samples was lower in proportion to the fumed silica contents, showing good thermal
insulation properties of ca. 0.08 W/m°K at 500°C for the sample with 30wt% fumed silica.
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[Table 1] Physical properties of ceramic wool,

Kaowool “[10]

Property Value
Bulk Density [g/cm’] 0.02-0.04
Fiber Diameter [pm] 0.3-4.0

Average length [mm] 5.0
Melting Temperature [C] . 1760
Thermal Conductivity [W/m.°K] 0.038-0.044

Fumed Silica= 344 EH 545 74 =Degussa®l
Aerosil® 2008 AH&3t9ItE %3 ulel o] Si0,7} 3

ol Table 20| gl nio} 22 =24 54& 2t

g
A
e

k)

[Table 2] Physical properties of Fumed Silica, Aerosil™

200[11]
Property Value
Bulk Density [g/cm’] 016-0.22
Specific Area [m”/g] a 200
Melting Temperature [C] ca. 1700
Thermal Conductivity [W/m.K]@20°C 0.020
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[Table 3] Sample formulation
Experimental
Materials #1 #2 #3 # #

(1:9) (2:3) (5:5) (6:4) (7:3)
Fumed Silica 10 20 100 150 186
Ceramic Wool 90 &0 100 100 80
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[Fig. 1] Samples with several different compositions of
fumed silica/ceramic wool from Table 1.
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[Fig. 2] Bulk density of the samples with several
different compositions of fumed silica/
ceramic wool.
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[Fig. 3] SEM images of sample #1 and #5.
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[Fig. 4] K-Factor of the samples at 500°C as function
of fumed silica composition.
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[Fig. 5] Comparison of bulk densities of the samples
between without- and with-PVA.
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