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Effect of Nano-Carbon/MgAl,O4 Spinel Composite Powder on Properties of Low-carbon
AL O3;—C Refractories

LI Guodan', DING Donghai', XIAO Guoging', LV Lihua®, LEI Changlun', CHEN Jianjun"
(1. College of Materials Science and Engineering, Xi'an University of Architecture and Technology, Xi'an 710055, China;
2. Shanxi Institute of Technology, Yangquan 045000, Shanxi, China)

Abstract: A nano-carbon/MgAl,0, spinel composite powder was prepared with magnesia citrate and alumina via buried
carbon-bed sintering. The nano-carbon/MgAl,O, spinel composite powder was investigated by X-ray diffraction, field emission
scanning electron microscopy and energy dispersive spectroscopy. The effect of composite powder amount on the physical
properties, oxidation resistance, slag corrosion resistance and thermal shock resistance for low-carbon Al,O;—C refractories was
investigated. The results show that carbon in the nano-carbon/MgAl,O, spinel composite powder is equally distributed, and
attached onto the spinel grain surface or mixed between the grains, leading to the composite powder having the corrosion
resistance and thermal shock resistance for the low-carbon Al,O;—C refractories. Compared to the blank sample, the corrosion
resistance of the sample with nano-carbon/MgAl,0, spinel composite powder of 4.5% (in mass fraction) is increased by 71.3%,
the thermal shock resistance is improved, and the residual strength retention rate is increased by 43.2%, thus indicating that the
nano- carbon/MgAl,0, spinel composite powder can improve the properties of low-carbon Al,0;—C refractories.

Keywords: low-carbon aluminum carbon refractories; nano carbon/magnesium aluminum spinel composite powder; thermal shock
resistance
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Table 1 Formula of Al,O3;—C samples with different content of nano carbon/MgAl,O4

spinel composite powder or carbon black

w/%

Nano carbon/MgAlL,04

Liquid phenolic

Sample No. Plate corundu  Metallic Al  Flaky graphite spinel composite powder Activated ALO;  B4C resin (Plus) Carbon black
CMAO 85.4 6 2 6 0.6 4

CMAL.5 84 6 1.9 1.5 6 0.6 4

CMA3 82.6 6 1.8 3 6 0.6 4

CMA4.5 81.3 6 1.6 4.5 6 0.6 4

CMA6 79.9 6 1.5 6 6 0.6 4

CBO0.36 85.4 6 1.6 6 0.6 4 0.36

w—Mass fraction.
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(b) SEM photograph of nano carbon/MgAl,0, spinel composite powder
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(c) EDS spectrum of point 4 in Fig.3 (b)
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MRS, 6o B35, BRRRA composite powder
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