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Abstract The purpose of this study is to improve recycling rate of the coal reect ash by investigating bloating
mechanism for artificia lightweight aggregate of reject ash. In this study, we use reject ash (R/A) and dredged soil (D/S)
as rav materiads. The artificia lightweight aggregates were formed by plastic forming (¢ =10mm) and sintered by
temperature raising method at different temperatures (between 1200 and 1275°C). The physical properties of the aggregates
such as bulk specific gravity, adsorption and microstructure of surface and cross-section are investigated with the sintering
temperature and rate of R/A-D/S contents. As the result of the bulk specific gravity graphs, we can found out the
inflection point at content of R/A 80wt.%. From the microstructure images, we considered the artificial lightweight
aggregates content of R/A over 80 wt.% are distributed numerous uniform micro-pores by vitrification without Black Core
and the artificial lightweight aggregates of R/A below 80wt.% are distributed macro-pores with Black Core.
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Table 1
Chemica compositions of raw materials (wt%)
Raw materias Regject Dredged
Component ash soil
Non-Plastics SO, 60.1 70.7
Non-Flux
Plagtics AlL,O, 191 144
Fe,O, 3.0 38
Flux Ca0 11 0.8
MgO 05 0.2
Na,O 0.3 25
K,O 05 27
MnO 0.0 0.8
Others TiO, 1.0 0.0
PO 04 0.0
C 91 0.0
Ig. loss 49 4.1
Total 100.0 100.0

"R/A: Reject Ash, D/S; Dredged Soil
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Fig. 1. Indication of the R/A and D/S (reject ash, @, dredged
soil, O) in the three ceramic oxide components system. Dashed
line represents a limit of bloating reported by Riley.
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Fig. 2. The specific gravity of aggregates fabricated using the
direct sintering methods as a function of temperature.
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Fig. 3. The water absorption of aggregates fabricated using the
direct sintering methods as a function of temperature.
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Fig. 4. Optical microscopic images of the aggregates as a sintering temperature.
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Fig. 6. Opticd microscopic images of the aggregates as a sintering temperature.
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Fig. 7. Opticad microscopic images for the interface and surface of the aggregates as a sintering temperature. The input temperature
is 800°C. Heating rate is 15°C/min.
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