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THEORY OF THE PRODUCTION OF PIG IRON IN ELECTRIC FURNAOCES.
' N ' Mikio Mukaiyama. - '

- SYNOPSIS:~ The production of pig iron in electric furnaces might be considered as
essentially different from that of the ordinary blast furnaces, from a theoretical point of
view.. Here, the auther predicates on the theory of the production of pig iron that the
essential differences in the two processes, are the equilibrium of the system and the
velocity of the reaction, 1. e. in electric furnaces the chemical equilibrium of the system
is the dominating factor for the quality (composition)of the finished product and therefore
its structure, and in the ordinary blast furnaces, the reaction velocity plays the most
important role. ‘ v ‘
 After a discussion of the mechanisms of the production of pig iron in electric furnaces
theoretically from this stand point, the auther made many experiments dealing with
‘the reduction under a constant pressure of carbon-monoxide gas at “different tempe-
. ratures in an electric furnace, especially for the absorption of carbon and the reduction
of silicon, which are, generally, accepted as the most important elements in pig iron.

As a result of the experiments, he was able to create a space model about the equ-
ilibrium of the system. , , - ‘
By means of this model, one can easily and exactly find the conditions for the smelting
of iron ore in electric furnaces for a given composition of pig iron. o A
The bases of this new space model are given in the following short explannations.

(I). For silicon content in pig iron, the auther states that the reduction of silica 1o
silicon with solid carbon should be a reversible reaction. Therefore, the reaction attains
its equilibrium for each temperature, under a constant pressure of CO gas, ie. '

o Si0,+ 20 8i+2C0 ' S
Then, the higher the temperature and the concentration of Si0, in slag, the greater
the concentration of Si in pig iron. And the concentration of Si in pig iron is domi-
nated by this equilibrium, in spite of its large so'ubility in molten pig iron. .

(2). The system is bivariant under a constant pressure. - . _ N

(8.) For the carbon content in pig iron, he mentions that the absorption of earbon !
in pig iron is due to its solubility in iron, which changes with both the temperatu.e
and the concentration of silicon in the iron. That is, the higher the temperature and
the smaller the concentration of Si, the larger is the solubility of carbon in pig iron.-

He made demonstrative experiments on an industrial scale with a 3 phase-200. K. W.
electric furnace by smelting magnetic sand. By means of the new space model, he choiced -
several kinds of slag for the refining of the magnetic sand and at certain temperatures
and under a constant pressure, he could produce pig iron of the expected compo-
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