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ABSTRACT

Paper sludge Ash (PA) and Fly Ash (FA) wastes are usually land-filled for reclamation or substituted for cements as a resource. It
could also offer some advantages when they are substituted for clay to preserve the environment. To recycle those wastes, the sintered
specimen made of PA-FA-Clay system were examined to find the microstructure and physical properties. The ratio of clay to wastes
was fixed as 30:70 by wt%, while PA to FA within waste portion were varied in the range of 1:6~7:0. Those specimens were fired
in 1150~1350°C. It was found that the relative density of sintered specimen was increased with amount of PA added at low sintering
terperature (i.e, 1150~1200°C). This is due to increased amount of liquid during sintering. It is shown, however that at high sintering
temperature (1250~1350°C), the relative density of specimens was decreased with amount of PA added. This is because of overfiring
phenomenon which may be able to induce an inhomogeneous microstructure and increased porosity. The mechanical properties of
sintered specimen were depended upon the homogeneity of microstructure in accordance with SEM (Scanning Electron Microscopy)
and pore size distribution analysis. For example, the compressive strength of 10PA-60FA-30Clay specimen sintered at 1225°C was
twice higher than that of 70PA-30Clay specimen even thought the relative density of those specimen was similar. This decreased
strength of 70PA-30Clay specimen appears to be an inhomogeneity of microstructure due to overfiring.
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Table 1. Chemical Composition of Raw Materials
Si0, ALO; Fe,0; Ca0O MgO Na,O K,0 TiO, P,04 LO.I*

PA 33.9 222 0.6 1.0 5.0 0.4 0.2 1.8 0.3 24.6

FA 65.3 229 39 09 0.6 0.2 09 0.0 0.0 54

Clay 63.3 240 1.6 14 02 0.3 1.1 0.0 0.0 8.2
*L..0.I=Loss of Ignition
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Fig. 1. Particle size distribution of raw materials.
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Fig. 2. Experimental procedures.
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Fig. 3. Relative density for the specimens of X PA - (70-X) - FA
30clay sintered at various temperatures for 2 hrs, heating
rate=10°C/min.
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Fig. 4. SEM micrographs of fracture surface of XPA + (70-X) * FA 30clay specimens sintered at 1150°C/2h, heating rate=10°C/min
(white bar=33 pm).

X =50 X=70

Fig. 5. SEM micrographs of fracture surface of XPA -+ (70-X) - FA 30clay specimens sintered at {150°C/2h, heating rate=10°C/min
(white bar=33 pm).
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Fig. 6. Pore size distribution of green bodies.
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Fig. 7. Pore size distribution of sintered bodies sintered at
1225°C/2 h, heating rate=10°C/min.
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Fig. 8. Compressive strength for the specimens of XPA - (70-X) *
FA 30clay sintered at 1225°C/2 h, heating rate=10°C/
min.
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