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Elucidation of Nitrogen Absorption in Molten Metals in Electric Furnaces
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We have conducted basic measurements of nitrogen absorption phenomena at the

arc/molten iron interface, which is important for a drastic change in the ironmaking process (from
the blast furnace to the electric arc furnace) toward carbon neutrality. An original experimental
system was constructed in a high-temperature furnace with an arc control system, optical measurement
system, and sampling mechanism. As a result, it was found that nitrogen-based active species spread
outside the emission region of the arc. It was also found that the emitting species and arc
temperature distribution varied depending on the ambient temperature, and it was shown that arc
strain on the anode (molten iron) side may be stronger when the ambient temperature is higher. Thus,
we demonstrated the usefulness of the high-temperature experiments and obtained basic knowledge of
arcs on molten iron, which is necessary for clarifying nitrogen absorption phenomena in the future.
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