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Effect of Initial [Si] Content on the Lime Efficiency on the Dephosphorization

Naoto SASAKI, Kenichiro NAITO, Yoji DEMOTO and Shinya KITAMURA

Synopsis : Hot metal dephosphorization slag is in the state in which solid and liquid coexist. However, in the previous reaction analysis, the contribution

of solid phase is not taken into consideration in many cases because of the lack of thermodynamic and kinetic theory understanding. In this

research, dephosphorization examination was conducted. In this examination the solid phase existing during the reaction was changed by

changing initial concentration of Si in the hot metal. And relationship between type of solid phase in slag and dephosphorization efficiency

was investigated.

The results are summarized as follows: The range of A[Si] exists where dephosphorization efficiency is improved. The dephosphorization

reaction in a solid and liquid coexistence slag is greatly influenced by the solid phase that precipitates in the slag. Dephosphorization efficien-

cy improves in the 2Ca0- SiO, crystallizing range. This improvement can be explained by concentration of phosphorus in the solid phase.
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Fig. 1. Phase diagram for the system 2CaO - SiO,~3Ca0 - P,0..”
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Fig. 2. Schematic illustration of experimental apparatus.
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Table 1. Composition of the flux used in the present work
(mass%).

CaO SiO, FeO Fe,0, Al,O; MFe
257 15 344 315 28 29
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0.20 [Si}i=0.23 mass%

i 0.15 [Si}i=0.13 mass%
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Fig. 3. Behavior of silicon content in hot metal.
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Fig. 4. Behavior of phosphorus content in hot metal.

Table 2. Initial metal composition and change of concen-
tration in 15 min (mass%).

Run [C]; [Si]; [P]; A[C] A[Si] A[P]
01 4.15 <0.005 0.110 0.44 - 0.070
02 4.11 <0.005 0.100 0.36 - 0.080
03 4.05 <0.005 0.113 041 - 0.073
04 3.61 0.05 0.110 042 0.04 0.059
05 385 0.09 0087 0.19 0.07 0.045
06 395 0.0 0.100 0.21 0.08 0.046
07 405 023 0100 036 0.11 0.034
08 4.00 0.13 0.100 0.25 0.13 0.071
09 409 0.15 0.100 0.08 0.14 0.063
10 410 0.9 0108 033 0.16 0.065
11 431 017 0.110 0.37 0.16 0.056
12 417 020 0.110 042 0.17 0.052
13 4.07 023 0.079 0.34 0.18 0.025
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Fig. 5. Relationship between A[Si] and 71,0
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Fig. 6. Relationship between A[Si] and K},q.
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Fig. 7. Relationship between C/S_, and K?. .
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Fig. 8. Electron scanning image of the slag and result of
the EPMA analysis.
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Table 3. Result of EPMA analysis of the slag.
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Fig. 9. Comparison of the calculated 7¢,, with the ob-
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