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Estimation of Oxygen Potential at Slag/Metal Interface and Effect of Initial Slag Condition on Hot Metal Dephosphorization

Ken-ichiro MiYAMOTO, Ken-ichiro NA1TO, Itsuro KiTAGAWA and Michitaka MATSUO

Synopsis : Hot metal dephosphorization experiments at the small size scale furnace were performed for the purpose of estimating the interfacial oxygen

potential of dephosphorization reaction between slag and metal, and investigating the influence of initial slag condition on dephosphorization
behavior and the formation of solid phase.

The results are summarized as follows;

(1) Interfacial oxygen potential was estimated from phosphorous distribution ratio and slag composition at the turning point from dephos-
phorization to re-phosphorization. It exists between oxygen potential of slag bulk and oxygen potential of metal bulk at every slag composi-
tion. Furthermore, as slag basicity becomes low, interfacial oxygen potential increases and tends to approach the oxygen potential of slag
bulk.

(2) In the case of initial lump-sum addition of iron oxide to slag, it was possible to increase the reaction rate of dephosphorization and de-
crease the final [%P] value. By means of enhancing (FeO) content in slag composition, slag can be controlled to have low melting point and
dephosphorization between liquid phase of slag and metal proceeds efficiently. This slag control at the early stage of dephosphorization
makes it possible to crystallize C,S phase from liquid phase efficiently and concentrate phosphorous in C,S phase at the late stage. On the
other hand, in the case of divided addition of iron oxide, the stagnation of dephosphorization was observed. In this case, C,S phase was crys-
tallized at the early stage while dephosphorization between liquid phase and metal didn’t proceed sufficiently. Therefore, crystallization of

C,S phase at the early stage retard the transport of phosphorous to C,S phase at the late stage.
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Table 1. Initial composition of hot metal (mass%).

[C] [Si] [Mn] [P] [s]
Experiment I | 4.3~45 =0.01 0.15 0.11~0.13 0.03
Experiment I | 4.4~45 0.3 =0.01 0.10~0.11 =0.001

2
E
B .
Ca0/Si0,= LS 'Y i
A 06 [ 3 . : . .,.‘
O:17
004 ®:17 .'.
O:20 (Filled : Flux divided)
0.02 .
10
1
. (b)
8 Y . !
- o8 _ .
g s O Doy,
g o
S
e _ KT A
&~ FAgl|
2 A x I
. .
0 10 20 30 40 50 60
Time (min)

Fig. 1. Behavior of [P] content in hot metal (a) and (P,0;)

content in slag (b) at experiment-1.
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Fig. 2. Behavior of [Mn] content in hot metal (a) and

(MnO) content in slag (b) at experiment-1.
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Fig. 3. Behavior of [C] content in hot metal at experiment-
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Fig. 4. Behavior of (%Ca0)/(%SiO,) ratio (a) and (T.Fe)
content (b) in slag at experiment-I.
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Fig. 5. Relationship between (%Ca0)/(%Si0,) ratio and

(%P)/[%P] at suspected equilibrium point.
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Fig. 6. Behavior of [P] and [Si] content in hot metal at ex-

periment-II.
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Fig. 8. SEM image and P mapping image of final slag of
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pattern-B at experiment-II.
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Fig. 14. Relationship between (%FeO) and (%P,0s) (a),
and (%Ca0)/(%Si0,) and (%P,0.) (b) in each
phase.
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