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Abstract The artificial lightweight aggregate (ALA) was manufactured using coal bottom ashes produced from a
thermoelectric power plant with clay and, the sintering temperature and batch composition dependence upon physical
properties of ALA were studied. The bottom ash (BA) had 13 wt% coarse particle (>4.75 mm) and showed very irregular
shape so should be crushed to fine particles to be formed with clay by extrusion process. Also the bottom ash contained a
many unburned carbon which generates the gas by oxidation and lighten a aggregate during a sintering process. Plastic
index of green bodies decreased with increasing bottom ash content but the extrusion forming process was possible for the
green body containing BA up to 40 wt% whose plastic index and plastic limit were around 10 and 22 respectively. The
ALA containing 30~40 wt% BA sintered at 1100~1200°C showed a volume specific density of 1.3~1.5 and water
absorption of 13~15 % and could be appled for high-rise building and super-long bridge.
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Table 1
Composition of artificial aggregates (wWt%)
Component
Specimen identification B/A Clay
BA20 20 80
BA30 30 70
BA40 40 60
BAS50 50 50
Coal bottom ash cl
(B/A) v

[
‘ Milling & Mixing ‘
Forming
(Extruding)
\

Drying

Sintering

(Electric furnace)

Evaluation

Fig. 1. Flow chart for the fabrication of artificial lightweight
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Table 2
Chemical compositions of coal bottom ash (B/A) and clay (wt%)
Igloss SiO, ALO, FeO, CaO MgO Na,0O K, 0 TO, 7O, PO, MnO C
B/A 4.1 45.6 18.6 8.1 22 0.8 0.2 0.5 13 0.3 0.1 0.1 18.1
Clay 11.0 57.9 19.1 7.1 0.2 1.0 0.1 2.5 0.9 0.0 0.1 0.1 0.0
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Fig. 2. XRD patterns of raw materials; (a) Clay and (b) Coal
bottom ash.
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Fig. 3. TG/DTA curve of raw materials; (a) Clay and (b) Coal
bottom ash.

Table 3
Particle size distribution of coal bottom ash

>4.75 4.75~1.00 1~0.425 0.425~0.09 0.09>
Weight percent 12.8  35.8 9.8 29.4 12.2
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Fig. 4. Atterberg limit of specimens with various coal bottom
ash contents; (a) Liquid limit and Plastic limit, and (b) Plastic
index.
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Fig. 5. Plastic limit vs plasticity index plot of specimens on the

clay workability chart.
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Fig. 6. Physical properties of artificial lightweight aggregate
sintered at 1100~1200°C in electric furnace; (a) Volume

specific gravity and (b) Water absorption.
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