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On the Deoxidation of Liquid Iron with Silicon and the Formation
of SiO, Inclusions during Solidification

Synopsis:

Rokuro SAKAGAMI and Takashi SASAI

The mechanism of the deoxidation of liquid iron with Si and the formation of SiO inclusions du-
ring solidification were studied on the basis of the various facts.

The conclusions obtained were as follows.

1) The deoxidation reaction is not completed immediately after addition of Si and the supersatura-

tion in liquid iron continues for several minutes.

2) The SiO, particle does not grow by the collision and coalescence with other particles, but grows
principally by the diffusion of the solute atoms in the melt.

3) The growth of SiO, particle is controlled by the interfacial reaction.

4) The progress of the interfacial reaction is represented by the following equation.

Si0y+ O (abs) =Si+20 + O (ads)

5) The process of the deoxidation with Si should be discussed taking account of the isolation of the
SiO, inclusion from the melt and the decrease of the concentration of the dissolved oxygen.
6) The process of the deoxidation and the formation of SiO; inclusions during solidification are de-

finitely influenced by nucleation and growth.

(Received Mar. 5, 1971)
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Fig. 1. Progress of the deoxidation after addition

of 0-159; Si in a 4-kg silica crucible at
1 600°C (FiscHER and WAHMLSTER). .
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