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Abstract If the properties of artificial lightweight aggregates produced by rotary kiln can be predicted by using a
simulator equipped with a small electric furnace and a specially designed device for specimen movement, large amount of
raw materials and plenty of test time can be saved to produce test products of lightweight aggregates. In this study a
simulator for the accurate prediction of the artificial lightweight aggregates produced by rotary kiln was assembled by our
own design and the properties of lightweight aggregates produced by both the simulator and rotary kiln were compared to
speculate its usefulness. The average diameter of aggregates was 8 mm and atmosphere in the furnace was controlled by
the amount of carbon powders. Specific gravity, absorption rate (%), black-core area in the cross-sectional view of both
aggregates were measured and compared. Unlike oxydizing atmosphere, both specific gravity and absorption rate of the
aggregates sintered at reducing atmosphere were increased with increasing carbon addition. It is concluded that the sintering
atmosphere was the closest to that of the rotary kiln when the carbon addition was 0.7 g to make a reducing atmosphere
in the furnace and the porperties of both agreggates was also similar to each other.
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Table 1
Composition of raw materials

Comp. Clay Spent White Clay (SWC) Stone Sludge (SS)
SiO, 648 419 66.7
AlLO 17.7 54 14.9
Fe,0O, 72 17 2.3
CaO 02 03 2.0
MgO 07 07 1.1
Na,0O 02 03 3.8
K,0 1.8 06 52
TiO, 1.0 07 0.3
P,0O; 0.1 0.1 0.1
Ig-Loss 6.3 48.4 3.6
Table 2

Operation conditions of rotary kiln
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Other conditions

Temperature conditions

Aggregate stay time

Angle of inclination (°)  Rotation speed (Hz) ~ Temp. setting (‘C)  TI1(°C) T2(°C)  T3(°C)

2.5 45 1050 1156 1049 701 12 min
2.5 45 1075 1190 1073 698 12 min
2.5 45 1100 1234 1100 693 12 min
25 45 1125 1263 1125 675 12 min
25 45 1150 1287 1148 659 12 min
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Fig. 1. Schematic diagram of the simulator.
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Fig. 2. Coss-sectional view of the aggregates sintered at rotary kiln and the simulator with various atmospheres (carbon contents)
and sintering temperatures.
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Fig. 3. Specific gravity and absorption rate of the aggregates
sintered at rotary kiln and the simulator with oxidizing
atmosphere. (a) Specific gravity and (b) Absorption rate.
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Fig. 4. The graphs of the specific gravity of the aggregates sin-

tered at rotary kiln and the simulator with various atmospheres

(carbon contents) and sintering temperatures. (a) Carbon 0.5 g,
(b) Carbon 0.7 g, and (c) Carbon 1.0 g.
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Fig. 5. The graphs of absorption rate of the aggregates sin-

tered at rotary kiln and the simulator with various atmospheres

(carbon contents) and sintering temperatures. (a) Carbon 0.5 g,
(b) Carbon 0.7 g, and (c) Carbon 1.0 g.
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Table 3

Comparision of the specific gravity and absorption rate of the
lightweight aggregates from the simulator with 0.7 g carbon
content and rotary kiln

Specific gravity Absorption rate(%)

Rotary kiln ~ Simulator ~ Rotary kiln ~ Simulator
1050°C 1.6 1.65 12.5 134
1075°C 146 1.74 14.1 133
1100°C 126 1.3 16 15.8
1125°C  1.05 <1 18.9 193
1150°C <1 <1 20.9 22.7
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