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Rate of Dephosphorization of Liquid Iron by the Flux of Na,0O-SiO, System
Kyoji KUNISADA and Hikoya Iwar

Synopsis :

The experiments of the dephosphorization of liquid iron by Na,0-SiO, flux containing Fe,O; were carried
out at temperatures of 1 550, 1 600 and 1 650°C, and kinetics of the reaction was studied.

The distribution ratio of phosphorus obtained from the experiments was expressed as follow :

log Lpzlog% =0.092(%Na,0) +-2.5 log(%Fe,0)—3.79 (1 600°C)
(4
The rate of dephosphorization was analysed on the assumption that the reaction was first order, and the
reaction rate constant obtained was 0.12—2.40 x 102 cm/s. The apparent activation energy of the reaction
obtained was 13—34 kcal/mol. The reaction rate constant showed a strong correlation with the distribution
ratio of phosphorus obtained from the experiment.
The diffusion of phosphorus from slag-liquid iron interface to slag phase was considered as the rate-

determining step in the dephosphorization reaction.
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Fig. 1. Flux composition used for this

experiment.
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Fig. 4. Effect of initial phosphorus content in
liquid iron on the dephosphorization.
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Fig. 6. Relation between X log([%P],/[%P1y+1)
and Ap,/2.303W, X X (tpe1—1s).

Table 1. Value of reaction-rate constant.

Temp. k Temp. k
Flux () (10-%cm/s) | FHX  (C)  (10-Zcm/s)

1550 0.123 1550 0,697
A-2 1 600 0,132

1650 0.165 C2 1600 0.938*

1600 0. 882

A3 1600 0.542 1600 0. 942+
A4 1600 0. 560 1650 0. 965

15650 0. 438 1550 0. 445
B2 160 0. 477 C3 1600 0. 700

1650 0.527 1650 0.723
B3 1600 0. 838 c<4 1600 0.320
B4 160 0.715 D1 1600 2,40
co 1600 0.053 D2 160 2.31

1550 0. 707
c1 1600 0.712

1650 0. 847

*[%P] initial=0. 055, ** =0. 280
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Fig. 7. Effect of Fe,O, content in flux on the
reaction rate constant and distribution ratio of
phosphorus.
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