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Creation of refining through multiple phases for advanced sustainable iron and
steel making
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In order to realize recycle-type advanced sustainable iron and steel making,
it is necessary to establish the removal method of various elements in iron and steel scraps on the
basis of a novel principle. The element which is difficult to be removed when it is once dissolved

in iron, such as copper, is called tramp element. In this work, a principle of “ refining through
multiple phases” is proposed,which enables to remove such tramp element selectively by introducing
the difference of temperature and oxygen potential among molten iron and multiple phases which are
immiscible with iron.

In a high temperature electric furnace, which has a temperature gradient, the removal of copper in
Fe(l) is tried. It proceeds effectively by the introduction of the temperature gradient, in which Fe
(I) Fe(s) Ag(l) coexistence state is realized. When the temperatures of Ag and liquid Fe are set
1273K and 1473K, respectively, it is found the copper content can be decreased to 0.05mass%.
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