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Reaction Sintering Between Burnt Ash and Asbestos
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The mixture of burnt ashes and asbestos was sintered in the temperature range from 900 to
1200°C in air. The fracture surfaces of sintered bodies obtained were observed with a scanning
electron microscope to clarlify the structural features of them. Also, the phases formed during lig-
uid phase sintering were characterized by X-ray diffractometry and EDX analysis. Resultantly, it
was shown that gehlenite (2Ca0-Al,O3-SiOz), akermanite (2Ca0-MgO-SiOz), and a material
consisting of Si, Ca, P, and S were formed by the reaction of burnt ashes with asbestos during sin-
tering. The growth of the gehlenite/akermanite grains was expressed in the equation of D*—Do"
=Kt(n=4~5) in which the rate determining step was the diffusion of ions in liquid phase. The
activation energy of the grain growth was 387 kJ -mol~1, which was compared with that in diffu-

sion of intermediate and network former ions in glasses.
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Table 1 Chemical analytical data of burnt ashes.
No SHEHE SHTEweR)
1 Si0,y 26.91
2 AlyOq 17.37
3 Fe,04 1.27
4 Ca0 20.37
5 MgO 4.03
6 Na, 0 4.07
7 K50 3.26
8 Cl 7.24
9 Ig. loss 15.23
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Fig. 1

DTA and TG data of burnt ashes. A heating rate is 5°C/min.
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Fig. 2 SEM micrographs of burnt ashes. (a) spheri-
cal and (b) flowery particles.
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Fig. 3 X-ray diffraction pattern of burnt ashes.
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Fig. 4 SEM micrograph of a specimen sintered at
1150C for 2 h in air.
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Fig. 5 SEM micrograph of a specimen sintered at
1200C for 1 h in air.
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Fig. 6 X-ray diffraction patterns of asbestos and specimens sintered at various temperatures for 2 h in air. G
and A indicate the peaks of gehlenite and akermanite, respectively.
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Fig. 7 Analytical data of a gehlenite/akermanite
grain in a sintered body at 1150°C for 2 h in
air.

Fig. 8 SEM micrographs of gehlenite/akermanite grains in sintered bodies at 1150°C for various sintering time.
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Fig. 9 Log grain diameter versus log time for
growth in gehlenite/akermanite grains.
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Fig. 10 Analytical date of a large particle indicated
by an arrow in a compact sintered at 1100°C
for 2 h in air.
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Fig. 11 The dependence of log rate constant on
reciprocal temperature in the growth of geh-

lenite/akermanite grains.
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