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Abstract Artificial lightweight aggregates were produced by using bottom ashes and dredged soils from coal power plant.
The amount of glassy phases on the aggregate surfaces, specific gravities, absorption rates, and observations of cross-
sectional surfaces were compared according to the compositions, sintering temperatures, and the amount of coating. It is
concluded that surface modification by 10 % CaCO; coating on the aggregate surfaces enhances the properties of
aggregates as follows: Specific gravities were controlled by depressing formation of large pores in the aggregates. Sticking
phenomena among aggregates during the sintering process was drastically decreased by reducing glassy phases on the
aggregate surfaces. Pumping problems during the application of ready-mix concretes containing lightweight aggregates
having high value of absorption rates could be solved by reducing the absorption rate.
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Table 1
Chemical compositions of raw materials (wt%)
Igloss  SiO, ALO; Fe,O; CaO MgO Na,O K,0O TiO, Z7ZrO, P,O; Cr,0, MnO C
CBA - 51.50 2490 1190 569 121 0.22 083 123 005 063 - 0.09 1.67
DS 4.08 70.71 1438 3.82 0.79  0.18 2.51 270 080 - 0.03 - - -
CBA: Coal Bottom Ash, DS: Dredged Soil
Table 2
Specimen symbols, compositions, states of surface coating, and sintering temperatures
Specimen symbol Compositions Surface coating Temperature (°C)

K73 CBA70 wt% : DS30 wt%

K82 CBAS0 wt% : DS20 wt%

green body 1075~1200°C (25°C intervals)
CaCO; 3 % coating

CaCO; 10 % coating

green body

CaCO, 3 % coating

CaCO; 10 % coating
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Fig. 2. Optical surface images of lightweight aggregates sintered at 1150°C by camscope. (a) without coating, (b) with CaCO; 3 wt%
coating, and (c) CaCO, 10 wt% coating.
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Fig. 3. SEM micrographs from the surface of K73 lightweight aggregates sintered at 1150°C. (a) without coating and (b) with
CaCO; 10 % coating.
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Fig. 4. Specific gravity of lightweight aggregates at various temperatures and coating conditions. (a) K73 and (b) K82.
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Fig. 5. Water absoption rate of lightweight aggregates at various temperatures and coating conditions. (a) K73 and (b) K82.

Table 3
Specific gravity and absorption rates of K73 specimens at various temperatures and coating conditions
Temperature No coating specimen CaCO; 10 % coating specimen Difference Rate (%)
Specific gravity 1100°C 1.16 1.68 +0.52 +44.8
1150°C 1.48 1.48 0 0
1200°C 1.28 1.39 +0.11 +8.6
Aborption rate (%) 1100°C 13.2 % 9.8 % -3.4% -25.8
1150°C 14.2 % 12.7 % -1.5% -10.6
1200°C 13.1% 11.7 % ~1.4% -10.7
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