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ABSTRACT

The reason for permanent shrinking of recycled castable refractories from alumino-silicale waste refractories
was investigated and the method ta control shrinking is suggested in order to mcrease maximum service
termperature. The porosity of castable refractories with waste material as large aggregate decreases afler heal
treatment because the porosity of waste refractones is greater than the of green material, in which CaQ around
large aggregale penetrates into aggregate and promotes liquid phase sintering. The shrinking of recycled castable
refractories resulted in the decrease in porosity can be controled by addition of green kaolin chamotte as
large aggregate. The shrinking of recycled castahle refractories caused by the differences in densities of mineral
phases before and after heat treatment can be controled by addition of kyanite. The use of green kaolin chamotte
and kyanite increases the service temperature of recycled castable refractories up o 1500T,
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Table 1. Chemical Composition of Raw Materials

~.Lomponent | i1 aL0, | FeO, | Mg | CaD T, | NaO | KO
Material
W 4495 46.76 2.32 0.39 0.49 (.87 0.49 1.02
WA 32.60 65.66 1.23 0.16 0.10 0.60 0.27 0.45
Chamotte 46.70 40.74 3.00 0.52 0.89 (.85 1.25 021
Alumina Cement 4.10 54.56 0.73 0.50 3577 2234 0.11 0.30
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Fig. 1. XRD patterns of aggregates. {a) raw kaolin cha-
matte, (b) chamotte waste brick (WC). (c} high
alumma wasle brick (WA)
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Fig. 2. Experimental procdure.

Table 3. Batch Compoesition of Castables (part)
Specimens
B C D
WC 30 34
WA 57 &7 43 43
Chamotle 34
Kyanite 10 10
Alumina Cement 13 13 13 13
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Fig. 3. Permanent linear shrinkage of castables after

heal Lrealment.
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Fig. 4. Apparent porosity of castables after heat trea-
ment.
A, B, C: castable A, B, C with waste material as
a large aggregate
D: castahle D wilth kaalin chamotte as a large
agegregate.
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Table 4. Molecular Weight and Specific Gravity of Mi-

neralg"*"

N Molecular | Specific

Mineral Weighl Gravity
Corundum (ALOp 102 3.98
Mullite (3A1:05- 2510,) 426 3.03
Kyanite (AlQOy- 5105} 162 3.60
Andallusite (ALO:-5107) 152 3.13
a-cristobalite (S10;) 60 232
Anarthite (CaO- AL, 25i10,) 278 3.4
CaQ- ALO, 158 298
3Ca0- AlO.6H.0 378 2.52
AIOH), 78 2.42
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(a)

Fig. 8. Optical macrogaph of castables after heat treat-
ment (1500C). (a) Castable A (wilh raw kaolin
chamotte as large aggregate), (b) Castable D

{with waste material as large aggrepate)

Table 5. EDX Analysis for Each Point of Figure 8§

o component| 416, | §i0, | Ca0 | FesOs
Al 1912 | 4325 | 551 | 212

A2 4789 | 4379 | 640 | 192

A3 3638 | 5932 | 122 | 300

B-1 3764 | 5856 | 172 | 207

B-2 1658 | 4561 | 572 | 208
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Fig. 9. Schematic illustration of the shrinkmg process
of caslables using (a) raw kaoline chamotte as
large aggregale and (h) waste material as large
agpregale.
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