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Effect of BN on Property of Magnesium-based Carbon-containing Refractories
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Abstract: Magnesium-based Carbon-containing refractory was prepared from fused magnesia powder

using magnesia-carbon brick powder a-Al,O; micro powder and graphite as raw materials phenolic resin
as bonding through the process of mixing forming and heat treatment. The effects of BN addition (0

0.5% 1.0% 1.5% 2.0% and2.5%) and sintering temperature ( 1250 C 1375 °C and 1500 °C)
on bulk density apparent porosity cold crushing strength linear change rate after burning oxidation
resistance microstructure and mineral composition were studied. The results indicate that the sintering
property of Magnesium-based Carbon-containing refractory can be promoted by adding BN and increasing
sintering temperature. At the high temperature BN preferentially reacts with the oxygen in the
environment to B,0;. Next B,O; reacts with MgO from fused magnesia and used Magnesia-Carbon brick
to Mg,;B,0, with low melting point in the matrix. The sintering property and oxidation resistance of
Magnesium-based Carbon-containing refractory are enhanced by the liquid Mg,B,0, generation. The
mineral composition includes periclase as main phase and spinel as second phase.
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Table 1 Chemical composition of main materials /wit%
Materials MgO Ca0 Si0, Fe, 05 Al, Oy Lost of ignition
Fused magnesia powder( <0.074mm) 97.07 1.3 10.71 0.75 - 0.2
Used magnesia-carbon brick powder( <0.074mm) 79.67 1.15 2.23 1.64 1.35 10.78
a-Al, O; micro powder( <0.044mm) - 0.12 0.15 - 99.10 -
2.2
2 . aALO, . BN
1200 r/min 10 min.
¢ 50mm x 30 mm 150 MPa. 200 C 24 h 1250
C.1375 °C 1500 C 2 h o
2
Table 2 Formula of experiment /wt%
O# 1# 2# 3# 44 S#
Fused magnesia powder( <0.074mm) 60 59.5 59 58.5 58 57.5
Used magnesia-carbon brick powder( <0.074mm) 20 20 20 20 20 20
a-Al, 05 micro powder( <0.044mm) 10 10 10 10 10 10
Graphite 5 5 5 5 5 5
BN micro powder 0 0.5 1 1.5 2 2.5
Phenolic resin 5 5 5 5 5 5
2.3
o Philips XPert-MPD X
( CuK,, 40 kV 100 mA 0.02° 4° « min~"! 10° ~90°) .
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Fig. 1 Effect of BN addition and burning temperature on the bulk density( a) apparent porosity( b)
cold crushing strength( ¢) and linear change rate( d) of specimens after burning
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Fig.2  Gibbs free energy of reaction as temperature of
component in magnesium-based carbonaceous material
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Fig.4 Microstructure of 0# 2# and 4# specimens after burning at 1250 °C and 1500 C

5 1250°C.1375C 1500C XRD
Fig.5 XRD patterns of specimens burned at 1250°C 1375°C and 1500°C
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Fig.6 XRD patterns of 5# specimens in 30°45° burned at 1250 C 1375 C and 1500 °C
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