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Abstract The artificial aggregates (AAs) were manufactured from the parent batch powders consisting of bottom ash
containing excess unburned carbon and dredged soil, 7:3 weight ratio by direct sintering method and those physical
properties were evaluated. Especially, the effects of waste glass or frit (NWG) which was made by addition of 5 wt%
Na,O to the waste glass upon the bloating phenomenon of AAs were analyzed. The AAs manufactured from the parent
batch powders showed a lower specific gravity than that of specimens containing waste glass or NWG due to excess
unburned carbon which usually obstructs a sintering process. But, the waste glass added on parent batch powders promoted
the sintering and densification thus increased the specific gravity of AAs. Also the specific gravity of AAs added with
5wt% NWG, was lowered compared to that of AAs added with as-received waste glass. This is because of bloating of
shell which captures gases owing to the lowered viscosity of liquid formed at the specimen surface caused by Na,O
addition. In conclusion, the AAs sintered at above 1100°C in this study showed characters of lightweight aggregate of
specific gravity 1.15~1.34 and water absorption 11~19 %, and the bloating phenomenon of AAs was occurred at the shell
rather black core part.
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Table 2
Compositions of artificial aggregates (wt%)

Parent Kerosene Waste (Na,O added
Specimen 1.D: batch* glass to waste glass)

0G 100 0 0 (0
5G 2 3 5 (0
5G-5N 2 3 5 ()

*Parent batch is composed of 70 wt% bottom ash and 30 wt%
dredged soil.
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Table 1
Chemical compositions of raw materials (wt%)

Components ~ Frame Neutral oxides Fluxing oxides Others
Raw oxide
materials Si0, ALO, Fe,0, CaO MgO Na,0 K,0 MnO TiO, P,0; C Ig.loss  Total
Bottom ash 45.6 18.6 8.1 22 0.8 0.2 0.5 0.1 1.3 0.2 18.1 4.1 100
Dredged soil 70.7 144 38 0.8 0.2 2.5 2.7 0.0 0.8 0.0 0.0 4.1 100
Waste glass 65.3 22 1.4 83 3.1 123 05 0.0 0.3 0.0 0.0 6.7 100
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Fig. 1. Ternary diagram of ceramic composition showing the

bloating zones during sintering process published by Riley [9].

The specimens fabricated in this study are included in the

Riley’s bloating zone (HM: bottom ash, O: dredged soil, [1:
waste glass).
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Fig. 2. Log viscosity of the waste glass as a faction of temperature
and Na,O content added.
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Fig. 3. Specific gravity of artificial aggregates sintered at

1050~1250°C for 10 min in electric furnace as a function of
waste glass content added.
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Fig. 4. Water absorption of artificial aggregates sintered at
1050~1250°C for 10 min in electric furnace as a function of
waste glass content added.
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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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