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ABSTRACT

A porous material with a surface layer was fabricated from glass abrasive sludge and expanding agents. The glass abrasive sludges
were mixed with expanding agents and compacted into precursors. These precursors were sintered in the range of 700 — 900°C for
20 min. The sintered porous materials had a surface layer with smaller pores and inner parts with larger pores. The surface layer and
closed pores controlled water absorption. As the expanding agent fraction and the sintering temperature increased, the porosity and
pore size increased. The porous materials with Fe,O; and graphite as the expanding agents had a low absorption ratio of about 3%
or lower while the porous material with CaCO; as the expanding agent had a higher absorption ratio and more open pores.
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Fig. 1. Schematic diagram of porous material.
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Fig. 2. Thermal analysis of expanding agents.
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Table 1. Chemical Composition of Glass Abrasive Sludge
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Fig. 3. Particle size distribution of glass abrasive sludge.
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Fig. 4. Experimental process.
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Fig. 5. SEM photographs on the cutting plane of porous materials (center area).
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Table 2. The Porosity and Pore Diameter of Porous Materials

(Center Area)
(a) Porosity (Unit:%)
Content
Kind 0.3% 0.6% 1.0% 1.5%
Temperature
CaCO, 8.6 12.6 17.3 29.9
700°C  Fe,04 11.0 13.1 15.1 16.7
Graphite 13.7 20.3 23.9 30.6
CaCO4 36.8 46.1 56.0 67.1
800°C  Fe,0, 38.8 433 46.7 493
Graphite 403 454 508 540
CaCO, 51.1 60.4 70.4 873
900°C  Fe,04 433 475 49.6 50.7

Graphite 514 53.0 56.5 592

(b) Pore diameter

(Unit : um)
Content
Kind 03%  06% 1.0% 15%
Temperature
CaCO, 59 66 89 19
700°C  Fe,05 52 55 55 57
Graphite 61 . 70 83 113
CaCO; 190 247 348 526
800°C  Fe,0s 105 146 196 262
Graphite 158 209 270 329
CaCO; 268 411 1114 1796
900°C  Fe,0; 251 308 394 448

Graphite 293 381 452 546
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Fig. 7. SEM photographs on the cutting plane of porous
material (Outer Part-Graphite 1.0%, 800°C).
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Fig. 8. Microstructure on the closed pore of porous material
(Graphite 1.0%, 800°C).
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