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Experimental Study on Nitrogen Solubility in Molten Iron and Denitrification dur-
ing Hot Metal Pretreatment
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ABSTRACT Denitrification during hot metal pretreatment was studied under laboratory conditions in the range
of 1573 ~1673 K. The results show that the oxygen, sulphur and carbon contents can somewhat reduce the nitrogen
solubility in molten iron, and the nitrogen solubility was in linear regression relation with the carbon content. The
effects of the initial carbon content on dentrification is obvious. At the same intensity for offering oxygen, the am-
ount of removing nitrogen increases with increasing the cardon content in the hot metal. It is also found that effective
denitrification takes place during decarbonizing in the pretreatment. The denitrification ratio is improved with the
amount of decarbonization increasing. The lowest nitrogen content at the end point reaches to 13x107%, and the deni-
trification ratio exceeds about 50%, which can meet the demand of ultra-low nitrogen steels for nitrogen content in
moiten iron.
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Microstructures of FeSi, based thermoelectric materials prepared by rapid solidi-
fication and hot pressing
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ABSTRACT FeSi; based thermoelectric materials have been prepared by melt spinning and vacuum hot pressing.
Most of the rapidly solidified (melt spinning) powders are thin flakes with a thickness less than 0.1 mm. Scanning
electron microscope (SEM) surface profiles show there are further finer grain structures with the characteristic size
of about 100 nm in a flake. The samples obtained by hot uniaxial pressing (HUP) in vacuum have densities higher
than 90% the theoretical density of the materials. It was found by SEM observations that the microstructures are
very different for vertical and parallel sections of the HUP samples. X-ray diffraction (XRD) analyses show there
are some texture features in the samples. It is considered that the textures of the samples are originated from the
orientation of the flakes that tended to align perpendicular to the hot press axis. WSi, was introduced into the pow-
ders unexpectedly during melting process before the rapid solidification, but it makes the microstructures more
easily to be explained.
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