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Abstract: To explore the service performance difference of tabular alumina from different sources, the longevity application of
refractory products can be realized through the targeted selection of raw materials. In this paper, three types of tabular alumina
aggregates with different microstructures were selected for corrosion tests of ladle slag with different basicities. The influence of
microstructure on the interface reaction of tabular alumina aggregate to resist slag erosion was investigated, and the dominant pore
structure and action mechanism of tabular alumina aggregate under a high basicity and a low basicity environment were analyzed.
The results show that the number of cluster porosities is directly proportional to the amount of alumina dissolved in the erosion
process. Under high basicity conditions (i.e., the mass ratio of CaO to SiO, is greater than 4), the composite lamellar structure of
CA,+CAg4 can be formed at the slag-material interface, which plays a certain protective role. The thickness of composite layer is
inversely proportional to the number of cluster porosities. Under the condition of a low basicity (i.e., the mass ratio of CaO to SiO, is
approximately 1), the cluster pore structure leads to the formation of massive fine CAq grains, and the erosion resistance is poor.
However, a small amount of pore cluster structure leads to the formation of CA¢ deposition layer on the aggregate surface and the
formation of larger-sized CAg crystal bridging regions, which can resist the slag erosion.
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Table 1 Chemical composition of slag wi%
m(CaO):m(Si0;) CaO Si0, ALO; MgO Fe0; Cr0; MnO
1.0 27.60 27.60 30.98 9.17 4.40 0.02 0.24
4.0 44.15 11.04 3098 9.17 4.40 0.02 0.24
8.0 49.06 6.13 3098 9.17 4.40 0.02 0.24

w is mass fraction;m is mass.
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Table 2 Physical properties of tabular alumina

Sample No.  Bulk density/(g-cm®)  True density/(g'cm ™) ~ Water absorption/%  Open porosity/%  Closed porosity/% Median pore diameter/um
Tl 3.53+0.01 3.88+0.001 1.07+0.02 3.77+0.2 5.15+0.1 0.5+0.1
T2 3.47+0.01 3.90+0.001 1.39+0.01 4.82+0.1 6.28+0.2 0.5+0.1
T3 3.51+0.01 3.90+0.001 1.37+0.03 4.83+0.3 5.23+0.2 0.5+0.1
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Fig. 1 Microstructure of tabular alumina aggregate
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Table 3 EDX analysis of points in Fig. 3 x/%
Points Ca Al Si Mg Fe Cr Mn o
A 5.4 443 50.3
B 9.0 30.2 60.8
C 44.7 553
D 31.8 15.1 1.1 0.3 51.7
E 13.6 28.2 582
F 54 413 533
G 10.5 30.3 59.2
H 423 57.7
1 30.8 14.3 1.1 53.8
J 13.1 27.3 59.6
K 4.2 40.7 55.1
L 10.6 31.6 57.8
M 442 55.8
N 30.1 14.6 1.8 0.2 533
o 13.5 28.3 58.2

x is mole fraction.
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Fig. 5 Microstructure and X-ray diffraction pattern at the interface between slag and aggregate at basicity is 4
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Table 4 EDX analysis of points in Fig. 5 x/%
Points Ca Al Si Mg Fe Cr Mn o
A 53 457 49.0
B 132 369 49.9
C 46.5 535
D 28.5 14.8 0.8 559
E 13.7  37.1 49.2
F 55 418 53.7
G 13.6  30.0 0.4 56.0
H 47.4 52.6
1 35.4 14.1 0.9 0.2 49.4
J 11.9 313 56.8
K 49 396 555
L 11.9 333 54.8
M 483 51.7
N 31.9 14.4 0.8 529
o 149 316 0.9 52.6
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Table 5 EDX analysis of points in Fig. 7 x/%
Points Ca Al Si Mg Fe Cr Mn (0]
A 4.9 40.2 0.8 542
B 1.4 42.6 2.0 54.0
C 5.2 40.5 1.2 0.7 52.4
D 6.0 39.9 0.5 53.6
E 5.6 40.9 535
F 43.9 56.1
G 46.6 53.4
H 43 37.9 0.6 57.2
1 43.2 56.8
J 443 55.7
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