Journal of the Korean Crystal Growth and Crystal Technology
Vol. 21, No. 1 (2011) 41-46

Influence of red mud additive on lightening of artificial aggregates containing
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Abstract The artificial aggregates (AAs) composing of 2 wastes, coal bottom ash and dredged soil (7:3, weight ratio)
were fabricated as a function of red mud contents, 0~30 wt% using direct sintering method at 1050~1250°C for 10 min,
and those physical properties were evaluated. Especially, in order to analyze the red mud addition effect on the bloating
phenomenon of AAs manufactured, the specific gravity and water absorption were measured and studied linked with the
microstructural observation results. The lightening of AAs was enhanced due to increased bloating with increasing
temperature and red mud contents. The AAS sintered at 1050~1150°C showed well-developed black-coring structure, but
for the specimens containing red mud sintered over 1200°C generated excessive liquid and gas caused by reduction of
Fe,0,, thus the black-coring part was gradually burst open out of shell of AAs. Particularly, all specimens containing
30 wt% red mud was burst up when sintered over 1100°C. The AAs containing no red mud sintered at 1200°C had a
specific gravity of about 1.2 and those containing 20 wi% had below 1.0 which are characters of lightweight aggregate.
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Table 1
Compositions of artificial aggregates (wt%)
Raw materials
Bottom ash Dredged soil Red mud

Specimen LD.
CB-RM 0 70 30 0
CB-RM 10 63 27 10
CB-RM 20 56 24 20
CB-RM 30 49 21 30

Table 2

Chemical compositions of raw materials (wt%)
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Components  FTaMe ot oxides Fluxing oxides Others
Raw oxide
materials Si0, ALO, Fe,O, Ca0 MgO Na©O K, 0 MnO TiO, P,0; C Igloss Total
Bottom ash 516 249 119 5.7 12 02 0.8 0.1 12 0.7 1.7 0 100
Dredged soil 717 144 38 0.8 0.2 2.5 2.7 0 0.8 0 0 4.1 100
Red mud 13.0 150 435 54 0.1 72 0.1 0 7.0 0.2 0 8.5 100
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Fig. 1. Ternary diagram of ceramic composition showing the
bloating zones during sintering process presented by Riley [8]
(4A: CB-RMY, A: CB-RM10, ¥: CB-RM20, V: CB-RM30).
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Fig. 2. TG/DTA curves of coal bottom ash.
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Fig. 3. Specific gravity of artificial aggregates sintered at 1050~
1250°C for 10min using direct sintering method in electric
furnace.
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Fig. 4. Water absorption of artificial aggregates sintered at 1050~
1250°C for 10min using direct sintering method in electric
furnace.
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Fig. 5. Optical-microscopic photographs for the external appearance of artificial aggregates sintered at 1050~1250°C for 10 min
using direct sintering method in electric furnace.
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Fig. 6. Optical-microscopic photographs for the cut section of artificial aggregates sintered at 1050~1250°C for 10 min using direct
sintering method in electric furnace.
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