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Thermodynamic analysis of recovering valuable elements from steel slag
by thermite reduction in converter

Cao Lei', Shi Jiahao’, Gao Yuningl*

(1. Department of Materials Engineering, Hebei Polytechnic University, Shijiazhuang 050091, Hebei, China; 2. School of
Metallurgy and Energy, North China University of Science and Technology, Tangshan 063210, Hebei, China)

Abstract: Aiming at recovery of valuable elements such as Fe, P, Mn and Si from Bessemer steel slag
and utilization of steel slag, the thermodynamic conditions and influencing rules of thermite reduction
and recovery of valuable elements from Bessemer steel slag were analyzed by a Factsage8.2 software
thermodynamic calculation system. The results show that basicity of the slag has little effect on the re-
covery of FeO, P,O5 and MnO in thermite reduction, and the improvement of slag basicity is beneficial
to Si0, recovery. The change of temperature has little effect on the recovery of FeO, P,O5 and MnO, but
increasing temperature is not conducive to the reduction of SiO, in the steel slag. When the slag basicity
is 3.18 and the temperature is 1 873K, w(Al/Slag)=20%, the recovery of valuable elements can be
achieved the relatively best effect, and the reduction rates of FeO, P,O;, MnO and SiO, in the slag are as
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high as 100%, 100%, 99.97% and 98.12%, respectively. These studied results can be used for the effi-
cient recovery of valuable elements and resource utilization of steel slag by thermite reduction.
Key words: converter steel slag, thermite reduction, valuable elements, recovery, reduction rates, ther-

modynamic conditions
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Table 1 Main components of converter steel slag %
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Fig. 1 Variation of converter steel slag viscosity with basi-
city
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Fig.2 Reduction rate of oxide in converter steel slag
changes with basicity

2.2 RSP R MDA A TR A R

& 3 HHEE N 1.42. 1.56. 3.18. 3.60 A4
T PR B L BE Y AR AR R A FETR A 1623 ~
2073 K Ja B, e b ids oAy [ A AE T, R
(1) TR R S P RRGEE

0.15
—=— R=142
0.12 o RELS6
—a— R=3.18
—v— R=3.60
2 0.09 |
<
&
N
& 0.06
0.03 -

0 1 1 1 1
1600 1700 1800 1900 2000 2100
TREE/K
B3 HPREHERRENE L
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Fig. 4 Reduction rate of oxides in converter steel slag varies with temperature
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Fig. 6 The reduction rate of oxides in steel slag varies with
the amount of reducing agent (Al)
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