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Mass action concentration calculation model for
MgO-B,0; slag melt

WANG Guang, WANG Jing-song, XUE Qing-guo, DING Yin-gui

(Key Laboratory of Ecological and Recycle Metallurgy, Ministry of Education,
School of Metallurgical and Ecological Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: According to the homologous linear rule, which was applied widely in the chemistry area, the linear equation
between the standard reaction Gibbs free energy of calcium and magnesium composite compounds was fitted out. The
standard reaction Gibbs free energy of 3MgO-B,0; and 2MgO-B,0; were obtained from the reaction of 3Ca0-B,0;and
2Ca0'B,0;. And then, the thermodynamic calculation model was deduced for MgO-B,O; slag melt based on the
coexistence theory of slag structure and phase diagram. The calculated results indicate that the variation trend of
theoretically calculated mass action concentrations of B,O; agrees well with the measured activities in the reference at
1 460 °C in the concentration range of 0.45<<x(Mg0)<<0.80. Therefore, this above mentioned model has a certain extent
of instruction meaning for actual work.
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Fig.1 Phase diagram of MgO-B,0; slag melt
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Table 1 Parameters to estimate standard reaction Gibbs free

energy of B-Mg compound at 1 460 C

Component AGQ/,I Component AGQ/,I
(kJ-mol ) (kJ-mol )
MgCly(1) —373.60 CaCly(1) —545.62
MgF,(1) —798.79 CaFy(1) —938.33
MgO(s) —375.72 CaO(s) —452.00
MgS(s) —205.18 CaS(s) —368.13
MgBr,(1) —300.39 CaBry(1) —487.03
MgO-ALO5(s) —39.22 Ca0-AlOs(s) —50.63
MgO-Fe,04(1) —22.73 CaO-Fe,04(1) —38.03
2MgO-SiOx(s) —59.73 2Ca0-SiOy(s)  —138.38
MgO-SiOx(s) —-30.53 Ca0-SiOx(s) —88.17
MgO-TiO(s) —20.96 CaO-TiOy(s) —85.71
3MgO-P,0s(1) —1240.16 3Ca0O-P,05(1) —1349.39
3MgO-B,05(1) - 3Ca0'B,05(1) —226.73
2MgO-B,05(1) - 2Ca0'B,05(1) —188.04
ok
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AG® (Mg salt)/(kJ-mol™")
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Fig.2 Linear relationship of standard reaction Gibbs free

energy of Ca and Mg salts at 1 460 'C
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TLER Ao B % R=0.991 12, 7] WiZ 7V vl Stk
HHRE R . 1 460 CH, I AG(3Ca0-B,0;)=
—226.73 kJ/mol. AG®(2Ca0-B,05)=—188.04 kJ/mol, #
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measured activities in Ref.[7] of B,O; at 1 460 ‘C
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