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ABSTRACT

The effect of fly ash addition to the kaolin block has been investigated. The addition affected the firing temperature and physical
properties such as water absorption and compressive strength. The starting materials were from korea natural resources and the fly ash
were from the power plant using coal as fuel, containing free carbon of 8~9 wt%. The starting natural materials were mixed with 5
different proportions of fly ash, pressed and then sintered at 1050, 1100, 1150 and 1200°C. With sintering temperature, water
absorption decreased and compressive strength increased. When specimens were sintered at the temperature lower than 1100°C, water
absorption increased and strength decreased with fly ash content. In contrast, when sintering was done at the temperature higher than
1150°C, water absorption increased with fly ash content similarly but strength was improved.
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Table 1. Chemical Composition of Raw Materials
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Fig. 1. Thermogravimetric measurement of fly ash.

Si0, ALO; CaO  MgO  Fe,0, KO0  NaO  TiO,  MnO C g Loss
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
White clay  49.2 33.1 756 021 0.83 041 2.98 039 0.01 - 527
Kaolin 434 343 0.13 0.38 487 0.54 0.63 1.0 0.06 - 147
Feldspar 65.1 18.8 04 02 352 5.03 4.63 0.09 0.88 - 1.33
Fly ash 470 29.7 0.94 0.73 440 3.66 0.60 4.11 0.04 8.75 8.87
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Fig. 2. Micrographs of raw materials : (a) white clay, (b) kaolin, (c) feldspar and (d) fly ash.
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Fig. 4. XRD patterns of raw materials.
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Fig. 5. Water absorption of specimens sinterd at different
temperature with fly ash contents.
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Fig. 6. Compressive strength of specimens sinterd at different

temperature with fly ash contents.
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Fig. 7. Micrographs of fractured surfaces of the specimens sintered at 1200°C with fly ash content ; (a) 0%, (b) 30%, (c) 50% and

(d) 65%.
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Fig. 8. Micrographs of fractured surfaces of specimens with 30% fly ash content after sintering at temperature of (a)1050°C,
(b)1100°C and (c)1150°C.
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Fig. 9. XRD patterns of specimen with sintering temperature (a) and fly ash content (b).
Table 2. Chemical Composition of the Sintered Specimen Mixed with 50 wt% Fly Ash
SiO, AlL,O;4 CaO MgO Fe,Oy K,O Na,O TiO, MnO C Ig. Loss
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
54.7 331 392 0.80 294 2.10 1.98 0.59 0.06 0.02 0.11
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