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Abstract

The present work deals with some aspects of slags related to secondary
metallurgy in the steelmaking process. More specifically the focus is given to
sulfur and nitrogen in ladle slags. Even though slags have been fairly well-
researched in the past, the available data for these elements in typical ladle
slag compositions is rather scarce. In some cases the available data is in
discordance. There are also inconsistencies between the literature data and
what is commonly observed in the industrial processes.

Sulfide capacities were measured at steelmaking temperatures, 1823–1873
K, in ladle slags. The data was found to be in reasonable agreement with the
industrial process norms. The sulfide capacity was found to increase with the
basic oxides CaO and MgO; and decrease with the acidic components Al2O3 and
SiO2. The sulfide capacity was also found to increase with temperature.

The dependence of sulfide capacity on the oxygen partial pressure, for slags
containing multivalent elements, was investigated experimentally at 1873 K
with a slag containing vanadium oxide. A strong dependence of oxygen partial
pressure was observed. The sulfide capacity increase by more than two orders
of magnitude when the oxygen partial pressure was increased from 4.6×10-16

atm to 9.7×10-10 atm.
The nitrogen solubility and the effect of carbon was investigated in typical

ladle slags and the CaO–MgO–SiO2 system at 1873 K. Carbon increases
the nitrogen solubility substantially. In the absence of carbon, the nitrogen
solubility is extremely low. Low concentrations of cyanide was detected in the
carbon saturated slag. This was much lower than the total nitrogen content and
formation of cyanide cannot explain the large increase.

The possibility of removing sulfur with oxidation from used ladle slag was
investigated experimentally at 1373–1673 K. The sulfur removal of mostly
solid slag was found to be a slow process, and would not suitable for industrial
practice. At 1673 K the slag was mostly liquid and more than 85% of the sulfur
was removed after 60 min of oxidation in pure oxygen atmosphere.
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