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ABSTRACT Magnesia refractories are promising high-temperature structural materials known for their high melting point, excellent
high-temperature stability, and promising mechanical properties, which make them suitable for numerous high-temperature applications
in steel manufacturing, metallurgy, building materials, and ceramics. However, traditional magnesia refractories do not meet the
requirements established for advanced refractories. Low-carbon magnesia carbon refractories have several disadvantages, including poor
slag and thermal shock resistances, owing to their reduced carbon content. Magnesia calcia refractories have poor hydration resistance
due to the presence of free calcium oxide. Moreover, magnesia alumina refractories have poor sintering and mechanical properties owing
to their volumes and thermal expansion mismatch. Therefore, the techniques used to prepare high-performance magnesia refractories
have attracted widespread attention. Recently, nanotechnology has emerged as a promising new technology that is widely used improve
refractory yield and in many other applications because of its excellent surface properties, small size, quantum dimensions, and macro
quantum effects. The preparation of magnesia composite refractories using nanotechnology relieves the demand for high-performance
magnesia refractories by high-temperature industries and also contributes to the development of lightweight and functional value-added
products. Therefore, the use of nanotechnology in the preparation of magnesia composite refractories has great significance for the
enhancement of their properties. In this paper, the research status and progress of nanotechnology in recent years with respect to the
damage mechanisms in low-carbon magnesia—carbon refractories, magnesia calcia refractories, and magnesia alumina refractories in

China and overseas were reviewed. In addition, the interaction mechanisms were analyzed, the challenges and developments in the
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application of nanotechnology were discussed.

KEY WORDS nanotechnology; low-carbon magnesia carbon refractories; magnesia calcia refractories; magnesia alumina

refractories; performance
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Fig.1  Slag resistance of low-carbon MgO —C refractories: (a) cross
sections of the specimens after corrosion; (b) penetration depths of the

specimens after corrosion'!)
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Fig.2 SEM micrographs of fracture surfaces of MgO—C compositions
coked at 1400 °C: (a) and (b) CNTs; (c) and (d) CB!"?

SR FH A A 350 o5 e T 245 6 7 DA Rl 20 KA
e 240 K 21 248 0 B s AH 00 5, T A RROHR R AR BE
fe SO s KRR M BE. ETURHEE R E YL R
FHIEA A 454 Fe. Co 94 K kLR 1k By 1+ I
S0 T 20 & TR, BE A kKA. B3
Ji 7 R AE 1000 °C R AR 3 h, BN Fe( )5 &= 40 50k
1%) . Co( i 15 43 5 R 1%) fE AL 19 7 9 1) SEM
WER . MIOWSS 4 1 s, e 40 oK A 52 BRI 43
A, DAAH B 225 8 200 58 MO ks, 1% %€ Uk N

B3 7E 1000 °C TR 3 h, AT SEM B (a), (b)#SN
Fe(JR 4380 19%); (o), () RN Co(Tuik 5340R 19)1)
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different catalysts: (a) and (b) mass fraction of Fe is 1%; (c) and (d) mass
fraction of Co is 1%
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6%; (d) mass fraction of nano-MA is 8%*
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