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Abstract The artificia aggregate composing of coa bottom ash and waste catayst dag (7 : 3, wt%) were fabricated using
direct sintering method and, the bloating properties of aggregates were investigated as a function of raw materia particle
size and sintering temperature. Most of the artificial aggregates sintered at over 1150°C showed the bloating phenomenon
regardless of particle size of the raw materials. Consequently, the specific gravity of the aggregates was drastically
decreased to below 1.4. The aggregates containing waste catalyst slag of 90 um under among the W-series specimens,
however, did not show the noticeable bloating phenomenon. For the aggregates sintered at lower temperature as 1050~
1150°C, the specific gravity increased with particle size of raw materials. Also, the water absorption of all aggregates
decreased with the sintering temperature. The aggregates fabricated in this study met the lightweight aggregate standard
showing the specific gravity 1.7~1.4 and water absorption 8~19 % and, therefore, can be applicable for the various fields.
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Table 2
Batch composition and particle size of raw materias for artificial

aggregates (Wt%)
Composition Particle size

Specim (weight ratio) (wm)

1.D. Bottom ash Waste dag Bottom ash Waste dag

1508 7 3 150~100 150

100B 7 3 100~90 150

90B 7 3 90 150°

150w 7 3 150° 150~100

100W 7 3 150 100~90

90w 7 3 150° 0

* 150" meansthe particles of 150 um and under.
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Chemica compositions of raw materials (Wt%)

Components Frameoxide  Neutral oxides ~ Fluxing oxides Others

Raw materids SO, ALO; Fe0, CaO MgO NaO K, 0 MnO TiO, PO, C lg.loss
Bottom ash 60.9 255 41 10 09 01 32 00 08 08 17 10
Waste dag 303 %5 07 231 79 02 03 00 04 05 00 00
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Fig. 1. XRD patterns of (a) bottom ash and (b) waste dag.
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Fig. 2. Ternary diagram of ceramic composition. The area sur-

round by dotted line represents the bloating zones during sintering
process presented by Riley [7].
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Fig. 3. Specific gravity of artificid aggregates sintered at 1050~
1250°C for 10min using direct sintering method in electric
furnace.
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Fig. 4. Water absorption of artificia aggregates sintered a 1050~

1250°C for 10 min using direct sintering method in eectric
furnace.
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Fig. 5. Optical microscopic photographs for the external appearance of artificial aggregates sintered at 1050~1250°C for 10 min in
electric furnace.
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Fig. 6. Optical microscopic photographs for the cut section of artificial aggregates sintered at 1050~1250°C for 10 min in electric
furnace.
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