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Abstract The lightweight aggregates made of bottom ash (70 wt%) and dredged soil (30 wt%) were prepared to
investigate the property differences at various sintering atmospheres. The green aggregates were sintered at 1150°C and
1200°C with oxidized, neutralized and reduced atmospheres. The aggregates sintered with oxidized atmosphere showed a
clear border between shell and black core area. However, the aggregates sintered with a reduced atmosphere showed only
black core area in the entire cross-section of the aggregates. The black core area of the aggregates sintered with a
neutralized atmosphere increased with increasing N, gas flow rates. It was determined that the sintering atmosphere was
similar to that of rotary kiln when the CO gas flow was 100 cc/min to make a reduced atmosphere in tube furnace. The

water absorption rates of both aggregates from tube furnace with reduced atmosphere and rotary kiln were very similar to
each other.
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Table 1
Chemical compositions of raw materials (wt%)
Igloss  SiO, ALO, Fe,0O, CaO MgO Na,O K,O TiO, 7rO,  P,Oq MnO C
CBA - 51.5 24.9 11.9 5.69 1.21 0.22 0.83 1.23 0.05 0.63 0.09 1.67
DS 4.08 70.07 14.38 3.82 0.79 0.18 2.51 2.70 0.80 - 0.03 - -

CBA: Coal Bottom Ash, DS: Dredged Soil
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Fig. 2. Cross sectional and surface micro-structures of aggregates at oxidized and neutralized (N,) atmosphere.
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Fig. 3. TG/DTA curves of dredged soil.
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Fig. 4. Properties of the aggregates at various gas flow rates, (a) Specific gravity (b) Water absorption (%).
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Table 2
Properties of aggregates at various sintering atmospheres
Atmospheres
@ ® © @@
Property of aggregates
Specific gravity 151 148 137 144
Water absorption (%) 11 142 112 122

(a) Reduced atmospheres in the rotary kiln

(b) Oxidized atmospheres in the tube furnace

(c) Atmospheres in the tube furnace controlled by CO 100 cc/min
(d) Atmospheres in the tube furnace controlled by N, 250 cc/min
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Fig. 5. Cross-sectional of the aggregates with various atmospheres sintered at 1150°C. (a) Reduced atmospheres in the rotary kiln,
(b) Oxidized atmospheres in the tube furnace, (c) Atmospheres in the tube furnace controlled by CO 100 cc/min, (d) Atmospheres in
the tube furnace controlled by N, 250 cc/min.
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