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Abstract: The magnesium slag, kaolin and alumina as raw material, sinter anorthite lightweight insulating refractory.
The paper studied firing temperature and holding time affecting the sample microstructures. The results showed that:
the new crystalline phases are mainly anorthite and alumina. With increasing temperature, grains increases which are mainly
plate-like bodies and cylindrical bodies. At the same time, with the temperature grains grow up from 1 pm to 10 um,
aggregates increases, porosity increases and isolated. 1350°C - 1370°C are the appropriate sintering temperatures with
grains size in the 2 - 5 pm, volume density 1.52 g/cm’ and the rate of open pores 60%. In 1370°C temperature, with holding
time changing, grains size does not change after the 5 pm, but the bond formed by the aggregate grains gradually from large
to small and uniformity, along with uniform pores, volume density 1.50 - 1.53 g/cm® and the rate of open pores 57% - 60%.
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Table 1. Chemical compositions of the magnesium slag and kaolin
(Wt%)
% 1. BRI HLEER (Wt%)

Composition CaO AlLO3 SiO, Fe O3
Magnesium slag[%] 66.58 1.12 22.79 2.52
Kaolin[%)] 2.79 35.06 47.01 0.28

® CAs,
= ALO,

1400°C

30 9-theta/° 99

Figure 1. XRD patterns of the samples at temperatures 1300°C,
1350°C, 1370°C, 1400°C
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Figure 2. SEM and EDS images of the samples at (a) 1300°C; (b) 1350°C; (c) 1370°C; (d) 1400°C
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Table 2. The effects of temperature on the material properties
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Je gk C 1300 1350 1370 1400
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BAILEY% 60.944 61.364 57.294 27.608
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Figure 3. SEM images of he samples with holding times (a) 0 h; (b)
1h;(c)2h;(d)3h;(e)4h
B 3. kS BURB() 0 h; (b) L h; () 2h; (d) 3 h; (€) 4 h B SEM B
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Table 3. The effects of holding time on the material properties
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