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Kinetics of Reactions between MnO Based Slag and Fe-C-P-Si-S Alloy

Etsurou Sueata, Haiping Sun and Katsumi Mort

Synopsis : The kinetics of reaction between MnO based slag and Fe-C-P-Si-S alloy was examined at 1450°C and the results were
analyzed using a kinetic model. MnO in the slag was found to be a good ageht for desulfurization, and oxidation of other
impurities in the iron alloys; Phosphorus and silicon present in the metal did not affect the rates of decarburization and
desulfurization, but the reduction rate of MnO in the slag increased. Dephosphorization rate was more rapid with
increasing the initial content of sulfur in the metal, while the rate was suppressed as the content of silicon in the metal
increased. These results were well simulated by a kinetic model developed for a slag-metal reaction. The present
modeling study suggested that decarburization was controlled by the chemical reaction at slag-metal interface, and the
other reactions were controlled by the mass transports in slag and/or metal phases.
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Table 1. Composition of initial slags (mass%).

Slag MnO CaO Si0z CaRx FeO | CaO/SiOz

A - 294 32.1 8.8 29.7 0.92
C 39.6 220 238 9.2 54 0.92
F 20.6 27.1 29.7 18.4 42 0.91
1 - 39.0 428 18.2 - 091
K 36.7 27.6 27.0 8.8 - 1.00
L 37.0 - -44.4 19.0 - -
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Table 2. Composition of initial metals (mass%) and the parameters
determined by modeling calculation.

km| ks|
No. c P Si s pm ’T; . ke Bp/10® Bgi/10° Bmn/10¢ Bsx102
gcm*s
A-5 1375 0.09 0.163 0107 ( 0.09 0.050 0.10 0020 0.80 - 0.05
C-4 | 3.70 - 0373 0071 ] 016 0.018 0.12 - 0.17 1.5 1.7
F-4 3.74 - 0.382 0.069 | 0.06 0.030 0.10 - 0.40 14 0.3
I-6 3.70 - - 0.113 | 0.07 0.018 0.12 - - - 0.004
K-5 1 3.80 0.097 0.167 0.098 | 0.09 0015 0.12 20 8.0 6.0 0.3
K-6 | 3.74 - - 0.103 { 0.07 0.015 0.12 - - 50 0.6
K-7 | 379 0.088 - 0.101 | 0.10 0.013 0.12 1.0 - 55 0.6
K-8 | 3.64 0.101 - 0474 | 0.10 0.012 0.10 1.0 - 4.5 1.2
K-9 [ 3.80 0.097 - 0.071 | 0.10 0.012 0.10 0.6 - 4.5 0.5
L-6 | 391 - - 0.092 | 0.10 0.015 0.10 - - 8.5 0.02
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Fig. 1. Effect of MnO content on desiliconization,
desulfurization, and the reduction of MnO.
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Fig. 3. Comparison of the decarburization, dephos-
phorization, desiliconization and desulfuriza-
tion rates by MnO and FeO slag.
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Fig. 4. Effect of P and Si on the desulfurization and

dephosphorization and the reduction of
MnO.
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