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Fig.1. Preparation of Shirasu porous glass.
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Table 1. Chemical composition of Shirasu, primary glass and SPG.
Component Shirasu §SPG primary glass  SPG

Si0z 72.51 49.28 69.41 wth

Al=20s 13.65 9.47 12.81

Fez0as 2.14 1.07 0.45

Cal 1.26 17.12 2.12

Mg0 0.29 0.19 0.03

Naz0 3.04 4.97 4.59

K20 2.68 2.20 3.68

B20s - 15.70 6.90
Ig.loss 4.54 - -
Total 100.11 100.00 99.99
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SPG Porous alumina
Fig.2. Electron micrographs of SPG and porous alumina.

White bar represents 10um.
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Fig.3. Pore size distribution of SPG.
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Table 2. Physical properties of SP§ article.

Pore diameter 200~ 10,000 nm
Prosity 50~ 60 %

Pore volume 0.4~ 0.6 cn®/g
Specific surface area 0.2~ 8.0 m?/g
True specific gravity 2.5 g/cm®
Thermal expansion coefficient 60x10°7 /deg
Refractoriness 600 °C
Thermal shock resistance 600 °C
Compressive strength 2000~ 3000 kg/cm?®
Bending strength 710~ 840 kg/cm®

Diametral ring compression strength 440~ 710 kg/cm?
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Fig.4. Thermal shocked strength and pore volume
with increasing temperature.
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Table 3. Features of SPG Material.
D Countless perforated pores to be minutely controlled.

@ Possibility of designing the size of the pores within the range of
1 nm to 10 wm.

@ High mechanical strength, heat resistance and insulation against
heat.

@ Chemical duarability to almost reagents except extensive alkaline
groups and hydrogen fluoride.

® It is unaffected by bacteria or mildew.

® Through chemical modification of functional group, the surface can
be organized or the enzyme can be immobilized.

@ Conveniently welding with chemically different kinds of glass.

® Becuase of possibility of forming into various shapes, material de-
signing can be adjusted to use.
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Ultrafiltration
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Biotechnology
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Mechanical Engineering
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Fine ceramics

Chemical Engineering
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Hybrid composite Electrolytic diaphragm

Water treatment

Fig.8. Expected applications of SPG.
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