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Dephosphorization and Desulfurization of Hot Metal by Lime
Based Flux Injection-Oxygen Top Blowing Method
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Akikide HIKOSAKA, Toshiyasu OoNisHi, and Hiroshi TAKAGI
Synopsis :

Dephosphorization and desulfurization of hot metal with lime based fluxes were studied. The experiment
was carried out by the flux injection-oxygen top blowing method. By this method the dephosphorization rate
was excellently improved and the high phosphorus distribution ratio, (%P.0s)/[%P]=500~1 500, was
constantly attained when Ca0O/8i0; in slag was more than 3.0. And by mixing fluxes with soda ash, the
dephosphorization rate was kept at higher level and the desulfurization rate was remarkably improved.

In this method, many reactions concurrently proceed at various sites.
The desulfurization reaction mainly proceeded during the flotation of
At the oxygen fire spot, however, resulfurization and gaseous desulfurization reactions also

occurred at the oxygen fire _spot.
injected flux.

occurred. The contribution of top slag which is called “permanent reactor reaction’’ was little.

A large portion of dephosphorization

Effects of

(%Na0) on the phosphorus distribution and the sulfur distribution were 1.75 and 5.62 times as much as those of

(%Ca0), respectively.
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Fig. 1. Schematic diagram of experimental
apparatus.

Table 1. Components of fluxes used (%) .

CaO . Scale Spar Na,COj;
CaO-scale-spar 43 43 16 —
CaO-scale-spar-Na,COs 39 39 11 11
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Fig. 2. Changes in hot metal compositions by
flux injection dephosphorization.
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Fig. 3. Influence of slag basicity on phosphorus
distribution ratio.
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Fig. 4. Influence of temperature on phosphorus
distribution ratio.
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Fig. 5 Influence of slag basicity on sulfur
distribution ratio.
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Fig. 6. Influence of temperature on sulfur
distribution ratio.
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Fig. 7. Infuence of total iron content on sulfur
distribution ratio.
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Fig. 8. Influence of slag basicity on ratio of sulfur
in slag and removed sulfur in hot metal.

Table 2. Chemical compositions of slag (%) .

No.| CaQ [SiO2 | T.Fe | MnO [ CaF2|Na20[P20s| S |Ca0/Si0| S*15S
1 335/ 107|128 {122 | 87 74| 991|058 3.1 084
2 27.2120812.9 |13.2 541 29] 48] 011 1.3 0.77
3 392(13.71 5.7 | 27 | 124 | 35) 94107 29 0.86
4 | 410(175] 66| 38 1 157 | 01 72| 041 24 088
5 ] 395]161 | 52| 72 | 124 | 04| 79(035 25 030
6 | 479| 75]109 | 25 92| 64| 56| 129 6.4 0.94
7 1458|145 ]| 37 | 08 781 03 31| 247 3.2 0,92
8 | 522 604154 | 54| 92] 02| 41] 140 86 098
No. 1~5 : with oxygen blow No. 6~8 : without oxygen blow
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Table 3. Compositions of flux inclusions (%) .

No. | Ca0O | Si0Oz2 | FeQ MnO MgO | Pa0s. | NagzO F S
| 44.7 | 142 1.5 23 2.1 67 36 110 06
2 52.5 18.3 0.8 0.l o7 45 4.2 8.9 Q.
3 179 19.1 2.1 22 23 tr 224 67 21
4 483 | 236 | 133 6.1 0.9 tr - 73 55
5 61.7 | 30l 22 14 03 tr - 49 5.1
6 636 | 205 32 (N} 1.2 tr - 95 31
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Table 4. Dephosphorization and desulfurization
in various methods (1350°C, CaO/Si0,=3.0).
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