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Research on Melting of Molybdenum-Bearing Hot Metal by
Injecting Molybdenum Oxide Powder

Zhang Yongliang'?, Wang Jianchang'®, Wang Yanping' and Zhai Jun'~?
(1 Shangxi Taiyuan Stainless Steel Co. ,1td, Taiyuan 030003 ;
2 State Key Laboratory of Advanced Stainless Steel Materials, Taiyuan Iron&Steel( Group) Co. ,Ltd, Taiyuan 030003 )

Abstract The theoretic calculations were performed on reduction thermodynamic of molybdenum oxide powder based
on different chemical composition and temperature of hot metal. The scale-up experiments were carried out at 80 t hot metal
ladle and results indicate that yield of molybdenum will reaches over 98% by adopting such technical parameters as the size
distribution of molybdenum oxide powder being:0. 10 ~0. 15 mm, injection time being 30 ~ 35 min, injection rate being

3.0~3.5 kg/min.
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Table 1 Typical chemical composition of hot metal and
temperature
Yok s /% BRE/
C Si P Mn S C
4.0 0.50 0.045 0.04 0.03 1350
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Table 2 Standard Gibbs energy of reduction reaction of
MoO; in hot metal

Fe B AG°/(J - mol™!)
1 3/2[Si] +MoOy, =[Mo] +3/2510,,  —543 630 +102.525 T
2 3/2[Si] +MoOy,y =[Mo) +3/25i0,,,  -£34865+219.69 T
3 3[C] + Moy, =[Mo] +3CO 281 100-359.49 T
4 3[C]+ MoOy,, =[Mo] +3CO ~B560-212.32T
5 3[Fe] + MoOsqy =[Mo] +3Fe0y, -76 110 ~67.92 T
6  3[Fe]+ MoOy,, =[Mo] +3Fe0y, ~380 710 +49.25 T
7 3[Mn] + MoOs, = [Mo] +3MnOy,, ~512640 +130.62 T
8  3[Mn]+ MoOy,, =[Mo] +3Mn0,,, -817 300 +247.79 T
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Table 3 Interaction coefficient of several important ele-
ments in hot metal
i Si C Mn S P Mo
e 0.1 0.18 0.002 0.056 0.11 2.36

et 0.08 0.14 -0.012 0.046 0.051 -0.0083
e 039 -0.07 0O -0.048 0.0035 0.0045
ek 0.063 0.11 -0.026 -0.028 0.029  0.0027

e 012 0.13 0 0.028 0.062 0
e, 8.05 -0.097 © —-0.0006 -0.0066 0
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Fig. 1 Effect of Si content on Mo content in hot metal
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Fig.2 Effect of Si content on Gibbs free energy in hot metal
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Table 4 Size distribution and chemical composition of mo-
lybdenum oxide powder

B /% B/

Mo P S C Cu mm

58~59 0.01~0.03 0.04~0.08 =<0.02 =<0.2 10-~50

RS VAEHKKBREMARBLER
Table S Results of molybdenum-bearing hot metal by injecting molybdenum oxide powder

[ra) Hieety  WRETBUK BUKEIPUK/ WEUGEY  BRRUESUK  BIRRE/  BIRUESUK BIUESUK/ BIWESUK  HHER
"/ mm Si% C% min Si% (kg - min~!) C% Mo% BEREt HREE %
1 0.70 0.51 4.33 26 0.07 5.54 4.3 0.265 71 75.8
2 0.30 0.48 4.12 28 0.08 4.93 4.08 0.298 70 87.6
3 0.20 0.53 4.05 30 0.06 4.05 3.99 0.287 68 93.2
4 0.15 0.50 4.28 30 0.10 3.07 4.19 0.245 70 98.2
5 0.10 0.52 3.99 35 0.08 3.29 3.92 0.272 72 98.7
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Fig.3 Effect of size of molybdenum powder on yield of molyb-
denum
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Fig. 4 Effect of injection time on yield of molybdenum
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Fig.5 Content of Si in end hot metal of tested heats
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