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Oxidation of carbon and silicon in Nb-bearing hot metal

XU Zhang-yin"?, LI Bao-wei’, ZHAO Zeng-wu’
(1. College of Materials Science and Engineering, Inner Mongolia University of Technology, Hohhot 010051, Nei
Mongol, China; 2. School of Materials and Metallurgy, Inner Mongolia University of Science and

Technology, Baotou 014010, Nei Mongol, China)

Abstract: In order to investigate the oxidation pattern of the Nb in Nb-bearing hot metal, the oxidizing relation among
Si, C and Nb in the hot metal at 1 550 ‘C was studied by the bottom-blown oxygen atmosphere in an intermediate fre-
quency furnace with no slag or CaO-SiO,-AlO; slag with basicity of 0.538 or 1.5; equilibrium calculations about Si, C
and other elements in the hot metal during blowing process were also carried out using FactSage software with various
basicity of slag and without slag at various temperatures. The results show that C is oxidized in preference to Si in hot
metal with the relatively low basicity slag at high temperature while Si is oxidized in preference to C with the high basici-
ty slag at low temperature. The transition temperature of Si and C oxidization is 1 490 C. At blowing end in experi-
ments, Nb couldn't be oxidized in the hot metal until the mass percent of Si decreases to 0.138% with the slag of
basicity of 1.5. Moreover, the mass percent of Nb doesn't change when the mass percent of Si increases to 0.56% and
the mass percent of C decreases to 0.61% in the case of the slag basicity of 0.538. The Nb-contained hot metal can be
made to Nb-steel with low basicity slag at a high blowing temperature.

Key words: Nb-bearing hot metal; bottom-blowing oxygen; decarburization at high temperature; desilication at low

temperature; basicity
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Table 1 Chemical composition of Nb-bearing
hot metal %
C Si Mn P S Nb Fe
4.2 0.5 0.5 0.1 0.05 0.035  94.615
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Table 2 Experimental conditions
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Fig. 1 Variations of elements in hot metal with blowing time
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Fig. 2 Oxygen potential diagram about various elements
in Nb-bearing element
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Fig.3 Variations of mass percent of C and Si in hot metal
at temperature with no slag under equilibrium conditions

IR WA AT R FEAS TR LT, Bk K B A
fE B ECR A 4 TR Bl 4@ & INIRE AN

1.6 (@) aC

L6
14F
12r
1.0F
0.8
0.6
0.4r

0.2F
coosssseoess?
oF ee

1350 1400 1450 1500 1550 1600 1650

() Bl 4 0.538;

1350 1400 1450 1500 1550 1600 1650

g/

M R 1.5 o

B4 miEFERGTHRIERES BTN

Fig. 4 Variations of mass percent of C and Si at temperature with slag under equilibrium condition
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Fig. 5 Variation of SiO, activity at temperature under

equilibrium condition
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Fig. 6 Relationship between mass percent of C and Si

with basicity of slag at blowing end
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Fig. 7 Removal rate of mass percent of C and Si at various temperature under equilibrium condition
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