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Equilibria of Sulphur between Liquid Iron and
Fe:0-Si0,-Ca0-MgO Slags Saturated with MgO

Jae-Dong SHM and Shiro BAN-vA

Synopsis :

A study has been made of the distribution equilibria between liquid iron and the slags of Fe,O-
MgO, Fe 0-SiO,-MgO and Fe,0-Si0,-CaO-MgO systems saturated with MgO in the temperature
range of 1550° to 1650°C by using magnesia crucible to clarify the influence of magnesia in the slags.
The distribution ratio, S-O ratio and the sulphide capacity of these slags were determined as the
function of the slag composition. The order of the desulphurization power of the basic oxides was
CaO<FeO<MgO, and SiO, remarkably decreased the distribution ratio of sulphur. The results
obtained are summarized as follows :

1. Fe,O-MgOsat) binary slags

log { (%5) [@,]/[as]}=—4560/T+2.22
2. Fe O-5i0,-MgO and Fe,O-5i0,-CaO-MgO slags

log (Nse-[@y]/No2-[as]) = —1.47N Caz+ — 1 (92N TFez+ —3.15N Mgz
log (Ns2-P&3/Noz-P8,) = —2.35N Caze —2.79N Feze — 4. 03N M2+
log C, —log {N'sz- (P0,/Ps;) 12} = —2.35N Caz+ —2.79N ez« — 403N pgz++log (1—Nsio; )
log (Nsz/[as]) = —936/T+1.375+1og C5—log [&,]
Where N; and N are ionic fraction and electrically equivalent fraction in the slags respectively ,and
C’ is the sulphide capacity of slags expressed with mole fraction.
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Fig. 1. Effect of temperature on the desulphuriza-
tion constant of Fe,O-MgO slags saturated with

MgO.
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Fig. 2. Desulphurization ratio in Fe,O-Si0,-MgO
slags saturated with MgO.
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Fig. 5. Sulphide capacity of iron oxide slags in
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log K2=log (Ns2-)[@y1/ (Noz-)[as]
=NGaz+ log K, + NFe2+ log K’
N igee 10g Kigg wveveeeremnenenscees (15)
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Table 1. Desulphurizing power of basic oxides (1 600°C).

Ions Index Present work R. G. WaRrD26) Thermodynamic values!3) 20323
Ca2+ logKGa —1.47 —1.4 —1.54
KGa 3.4%10-2 4.0x10-2 2.9%10-2
4G°(cal /mol) 12 600 12 000 13 200
Fe?+ logKFe —-1.92 —1.9 —1.55
K¥eo 1.2x10-2 1.26 102 2.8x10-2
4G°(cal/mol) 16 400 16 300 13 300
Mg?2+ logKug —-3.15 -3.5 —3.65
Kig 7x10-4 3.2x10-4 2.2x10-4
4G°(cal /mol) 27 000 30 000 31 400
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