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Abstract The nitrogen solubility and nitride capacity of CaO-SiO,-Al,05-MgO-CaF, slag systems were measured by using
gas-liquid equilibration at 1773K. The nitrogen solubility of this slag system decreased with increasing CO partial pressure, with
the linear relationship between nitrogen contents and oxygen partial pressure being -3/4. This system was expected to show
two types of nitride solution behavior. First, the nitrogen solubility decreased to a minimum value and then increased with the
increase of CaO contents. These mechanisms were explained by considering that nitrogen can dissolve into slags as “free
nitride”” at high basicities and as “incorporated nitride” within the network at low basicities. Also, the basicity of slag and nitride
capacity were explained by using optical basicity. The nitrogen contents exhibited temperature dependence, showing an increase
in nitrogen contents with increasing temperature.
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Fig. 1. Schematic diagram of experimental apparatus.
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Table 1. Slag Compositions for the test.

Slag Composition
Sample # wt.% Mole Fraction
CaO SiO, AL Os MgO CaF, CaO SiO, Al Os MgO CaF,

1 30 8 44 8 10 0.38 0.093 0.303 0.139 0.090
2 33 8 41 8 10 0.41 0.092 0.277 0.137 0.088
3 36 8 38 8 10 0.44 0.090 0.253 0.135 0.087
4 39 8 35 8 10 0.46 0.089 0.229 0.132 0.085
5 42 8 32 8 10 0.49 0.087 0.206 0.130 0.084
6 45 8 29 8 10 0.52 0.086 0.184 0.128 0.083
7 48 8 26 8 10 0.54 0.085 0.162 0.126 0.082
8 51 8 23 8 10 0.57 0.083 0.141 0.124 0.080
9 54 8 20 8 10 0.59 0.082 0.121 0.123 0.079
10 57 8 17 8 10 0.62 0.081 0.101 0.121 0.078
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Fig. 2. Effect of oxygen partial pressure on the nitrogen solubility
of MgO saturated CaO-SiO,-Al,03-CaF, slag at 1773K.
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Fig. 3. Effect of nitrogen partial pressure on the nitrogen solubility
of MgO saturated CaO-SiO,-Al,0;-CaF, slag at 1773K.
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Fig. 4. Effects of temperature on the nitrogen solubility of MgO
saturated Ca0O-SiO,-Al,0;-CaF; slag system.
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Fig. 5. Nitrogen contents in MgO saturated CaO-SiO,-Al,03-CaF,
slag as a function of the mole fraction of Xc,o at 1773K.
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