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HIGH-TEMPERATURE STUDIES OF METALLURGICAL PROCESSES
PART I. THE THERMAL REDUCTION OF MAGNESIUM OXIDE WITH SILICON!

J. M. Togur? anp L. M. Pipgeon®

ABSTRACT

The rate of reaction (e) has been studied over the temperature range 1140-1460° C, by
following the loss in weight of the reactants in high vacuum.

4MgOq) + Si) = 2Mg) + MgeSiOuqp) (a)

The loss in weight of the reactants was found to be greater than that which can be accounted
for by the above reaction. The excess weight loss was found to be due to a brownish, glassy
deposit which appeared outside the reaction zone. This material was analyzed by X-ray
diffraction and found to be an intimate mixture of Mg.3i0, and Si. Experiments conducted
showed that both of these materials are not appreciably volatile at 1350° C. This transfer
of silicon and silicate 1s postulated to occur by the formation of gaseous Si0O formed from
the reaction mixture. Based on this assumption a possible mechanism for this reaction is
postulated.

1 Manuscript received October 21, 15960,

Contribution from the Metallurgical Engineering Laboratory, based on a thests submiited by J, M, Toguri
in pariial fulfillment of the requirements for the degree of Doctor of Philosophy to the School of Graduate Studies,
of the University of Taoronte, Toronto, Ontario.
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1. Calcination of Dolomite,
CaMg(CO;), = CaO + MgO + 2CO,

2. Ferrosilicon Alloy Production ,
Fe,0; + 4810, + 11C =2(Fe)Si, + 11CO

3. Silicothermic Reduction of MgO by Ferrosilicon,
2MgO + 2CaO + (Fe)Si=2Mg(g) + Ca,SiO/(s) + Fe

Toguri and Pidgeon, Can. J. Chem., 40, 1769 (1962)

Mg @REFM:650°C j8BAi:1091°C
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2MgO + 2CaO0 + (Fe)Si = 2Mg(g) + Ca,SiO(s) + Fe
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