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Effect of Spinel-Coated Aggregates on Thermal Shock Resistance and Cement Clinker
Corrosion Resistance of Magnesia Spinel Refractories
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(Wuhan University of Science and Technology, The State Key Laboratory of Refractories and Metallurgy, Wuhan University of
Science and Technology, National-provincial Joint Engineering Research Center of High Temperature Materials and Lining
Technology, Wuhan 430081, China)

Abstract: Cement rotary kilns using refractories require excellent refractoriness, thermal shock stability and corrosion resistance due
to the cyclic rotation and feeding—discharging of cement clinker. In this paper, a kind of magnesia—alumina spinel refractory
containing coating structured aggregates were prepared by wrapping spinel fines on the surface of magnesia aggregates. The fracture
behavior and corrosion resistance of prepared refractories were characterized by three-point bending test combined with digital image
correlation, acoustic emission technique, and static slag resistance method. The results indicate that by changing the distribution of
spinel to make coating structure aggregates, the alumina content is effectively reduced while a more uniform and extensive
distribution of spinel phase is achieved. Compared with the merchant magnesia—alumina spinel refractory (10% Al,O3) with
pre-synthetic spinel aggregates, the magnesia—alumina spinel refractory (5% Al,O5) with spinel coating aggregates has the improved
mechanical strength and corrosion resistance, and maintains the thermal shock resistance.

Keywords: magnesia—-alumina spinel refractories; coating structured aggregates, thermal shock stability; corrosion/penetration
resistance; nondestructive testing methods
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Table 1 Chemical composition of main raw materials and
cement clinker wi%

Raw materias MgO Al,0; CaO S0, Fe0; NaO
Fused magnesia 9735 011 112 050 046 0.09
Spinel aggregates  33.95 6378 057 0.66 022 0.063
Spinel powders 3326 6435 039 047 033 0.032
Cement clinker 485 455 6118 2390 219 0120

w is mass fraction.
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Table 2 Proportion of raw material w/%
Fused magnesia Spinel* ) o
Sample No. a-Al;03 (2 um) TiOz (2 um) Pulp waste liquid
3-1mm 1-0mm 80pum 3-1mm 45um
MA@M 37 20 345 0 (8) 0 0.5 +5
MAT 29 20 345 16 0 0 0.5 +5

*In the sample MA@M, 8% spinel powder istightly distributed on the surface of 3-1mm magnesia aggregates,+—Additional binder.
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Table 3 Physical properties of specimens at room temperature

SampleNo.  Cold modulus of rupture/MPa  Elastic modulusGPa ~ Apparent porosity/%  Bulk density/(g-cm™)  Speed of ultrasonic sound/(m-s™?)
MA@M 8.36+0.49 30.06+1.05 17.34+0.50 2.95+0.02 309578
MAT 6.15+0.29 36.79+2.51 15.82+0.85 3.00+0.03 3600+117
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