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Effect of Oxygen Potential on Simultaneous Dephosphorization
and Desulfurization of Hot Metal by Injecting CaO Base Flux

%*2

Shuji TAKEUCHI, Michiharu OzAwa, Tsutomu Nozaki,
Toshikiko EM1, and Takashi OHTANI

Synopsis :

Plant scale experiments have been carried out to dephosphorize and desulfurize hot metal with injecting
pulverized CaO base flux in a charging ladle (1001t). It has been reveraled from oxygen potential, Po,,
measured by oxygen probes that dephosphorization takes place near lance nozzles where Po, is kept high
(=10"“~10’I3 atm), whereas desulfurization at the top slag/hot metal boundary where Po, is made lower
(=10"" atm). ,

The injection treatment which forms the above distribution of Po, in hot metal can provide the
separation of reaction sites for dephosphorization and desulfurization. Thus, the simultaneous removal of
phosphorus and sulfur is possible in one step operation.

Phosphate capacity of the CaO base slag with CaO/SiO: of 2.5 has been evaluated as 10*° at 1 200-
1300°C. Since the value of Po, near the lance nozzles has been measured as 107*~10" atm, the calculated
phosphorus destribution ratio between ascending slag particles and hot metal increases up to ca. 10°. This
high value is sufficient to dephosphorize hot metal.

Rate of dephosphorization by the slag particles has been studied. The rate-determining step has been
shown to be phosphorus transfer in the slag particles at the early stage and halfway of the treatment and in
the hot metal boundary layer at the last stage. Observed decrease of phosphorus content in hot metal has

agreed well with calculated one.
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Fig. 1. Schematic representation of hot metal
treatment.
Table 1. Hot metal chemistry and temperature
before treatment.
C Si Mn P S Temp. (°C)
4.26 009 0.13 0.0%  0.004 1260
wt% § S $ s s §
473 032 028 0.158  0.023 1376

Table 2. Flux composition used (wt%).

consumption

lime iron ore fluorspar (ke/D)
Flux-A 15~36 49~75 0~15 20~ 40
Flux-B 65~90 0 10~35 0~10
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Fig. 2. Typical change in hot metal chemistry
during treatment-(a).
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Fig. 3. Change in slag composition during treat—
ment-(a) with flux injection and -(c) with top
addition.
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Fig. 4. Distribution of Pg, in hot metal during
injection treatment.
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Fig. 5. Relation between Py, observed near top
slag and (%FeO) in the slag.
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Fig. 6. Change in basicity of top slag observed
and slag particles calculated during two injection
treatments with high [2%8Si]; (treatment-A) and
low (-B).
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Fig. 8. Relation between sulfur distribution,
(%$S) /%81, and Po, near top slag.
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Fig. 9. Schematic diagram of decrease of [9%P]
and [98i] during treatment with flux injection.
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Table 3. Change in rate controlling step during
hot metal dephosphorization with slag particles as
increasing phosphorus distribution, Lp.

L (A 1 B) Py 1 ¢ rate cclmtrolling step

P ) W T mo [(A):(B)| S :slag particles
k2 s KoLy M : hot metal

10° 4 400 1:210 S

10! 440 1:21 S

102 21 44 1:2.1 S+M

103 44 1:0.21 (H+M

104 0.44 1:0.021 M

, ThZhOBEDOR Y AEER AL,

441 25 7NAHEBBIEEOE SO Y A K g

&

ZO%E, 1EORAT 7NEEYBBL CRA~BE)
$5H AR (mol/s)iz,

nf=4ra2kd (G(lr)—ctbm)

4ra2ks " " b
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