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Abstract

High alumina slag is widely found in pyrometallurgical extractions of ferronickel, ferrochromium, and platinum group
metals. The effects of MgO, Al,O3, and CaO/Si0, on the sulfur distribution ratio between high-alumina CaO-Si0,—MgO-
Al,O5; slag and carbon-saturated iron were investigated. The slag consisted of Al,O; content in the range of
27.61-40.00 wt.%, Ca0O/SiO, ratio of 0.8—1.1, and MgO content of 8—-16 wt.%. The theoretical liquid areas of CaO-SiO,—
MgO-Al,Oj; slag were analyzed through the phase diagrams. The sulfur distribution ratio was measured via the slag-metal
equilibrium technique at 1500 °C. It was observed that the sulfur distribution ratio increased with higher MgO content and
higher Ca0/SiO, ratio largely due to the increase in free O*~ ions and the decrease in activity coefficient of sulfur ion in
slag, but slightly decreased with the increasing Al,O5 content because of the decrease in free 0>~

Keywords Sulfur distribution ratio - High alumina slag - Liquid area - Slag—metal equilibrium - Optical basicity

1 Introduction

There is an increasing demand for the production of low
sulfur and ultra-low sulfur steel due to the competitive steel
market [1-3]. The presence of high sulfur in steel affects
the workability of steel, lowers hot ductility and toughness,
and deteriorates welding properties [4—6]. About 90% of
the metal produced in the blast furnace is desulfurized
before it is sent to be processed in a steelmaking furnace
[7]. Sulfide capacity (Cs) proposed by Fincham and
Richardson [4, 8] and defined based on gas—slag equilib-
rium [9] is an effective concept to quantitatively charac-
terize the removal of sulfur from metal. Previous
researchers [10-12] also have used sulfide capacity to
evaluate the desulfurization ability of slags based on slag—
metal reactions due to the sulfide capacity of slag being
related to the composition and temperature.

On the other hand, the use of lean ores leads to an
increase in the Al,O3 content in slag, which deteriorates the
physicochemical properties of the blast furnace slag and
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aggravates the difficulty of blast furnace operation. It can
cause various problems, including poor fluidity of slag,
larger volumes of slag, slag with a low desulfurization
ability, difficulties in slag—iron separation, and a high
smelting temperature [13—17]. Besides, high alumina slag
is widely found in pyrometallurgical extractions of fer-
ronickel, ferrochromium, and platinum group metals
[18-20]. It is a general choice to increase the CaF, or FeO
contents of high alumina slag to lower the melting point of
the high alumina slag and enhance the kinetic efficiency of
the desulfurization process [21-23]. However, these mea-
sures have been restricted and treated carefully due to the
harmful effects of CaF, on human health and the signifi-
cant iron losses caused by FeO. The effects of basicity,
Al,O3, MgO, or other additives such as MnO and Na,O on
the properties of CaO-Si0,-MgO-Al,0; slag and desul-
furization ability have been experimentally investigated by
several researchers. Shankar et al. [24] reported that
increasing CaO/SiO, ratio (C/S) from 0.70 to 1.25 and
increasing MgO content from 5 to 7 wt.% can significantly
improve the sulfide capacity of CaO-SiO,—-MgO-Al,03
slag with more than 20 wt.% alumina. A similar result was
obtained by Ma et al. [8] for the CaO-SiO,—MgO-Al,05
slag at fixed 15 wt.% Al,O5. Xu et al. [25] measured the
melting temperature of the CaO-Si0,—~MgO-Al,0O; slag at
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fixed 7 wt.% MgO and the result indicated that the melting
temperature decreased with the increase in the basicity
from 2.08 to 4.87. Taniguchi et al. [26] also studied the
sulfide capacity of CaO-SiO,—~MgO-Al,Oj; slag and found
that the desulfurization ability of slag increased with the
increase in MgO content from 0 to 4 mass% and MnO
content from O to 5 mass%. Van Niekerk and Dippenaar
[27] reported that the sulfur distribution ratio (Lg) between
carbon-saturated iron and Na,0-SiO,—CaO slag signifi-
cantly increased and the melting temperature decreased
with the addition of Na,O. Park and Min [28] found that
Al,O3 decreased the sulfide capacity due to its acidic
behavior.

In our study, to effectively enhance the desulfurization
ability of high alumina slag, the sulfur distribution ratios
between CaO-Si0,—MgO-Al,O; slag with high alumina
and carbon-saturated iron were investigated. First, the
effects of MgO, Al,0O3, and CaO/SiO, ratio on the liquid
areas and viscosities of the CaO-Si0,—MgO-Al,0O3 slag
were predicted thermodynamically using FactSage 8.0
software. Then, their effects on the distribution ratio of
sulfur between high alumina slag and carbon-saturated
molten iron were measured via slag-metal equilibrium
technique at 1500 °C. The microstructure and phases of
desulfurization slag were analyzed through scanning elec-
tron microscopy-energy dispersive spectrometry (SEM-
EDS) technique. Our study will provide a technical basis
for the desulfurization in the high-temperature smelting
process with high alumina slag.

2 Experimental materials and methods
2.1 Raw materials

The high alumina slag and cast iron used in the desulfur-
ization experiment were provided by a steel company in
China. The chemical composition of the cast iron sample is
shown in Table 1. The slag samples in the experiments
were half-synthetic slag. The designed amounts of analyt-
ical-grade  reagents CaCO; (= 98 wt.%), SiO,
(= 99 wt.%), MgO (> 98 wt.%), and Al,O3 (> 99 wt.%)
were added to the high alumina slag to adjust the slag
compositions. The chemical composition of the high alu-
mina slag and the designed chemical compositions of the

Table 1 Chemical composition of cast iron (mass%)

half-synthetic slags are shown in Tables 2 and 3. All
reagents CaCOs3, SiO,, MgO, and Al,O3 were roasted at
1000 °C for 1 h to remove carbonate and water. Each slag
sample was uniformly mixed in an agate mortar for at least
30 min. The mass ratio of slag to metal was set as 0.6:1
according to industrial production.

2.2 Methods

The experimental method employed is based on the equi-
librium between liquid metal and liquid slag to measure the
sulfur distribution ratio. Initially, 20 g powdered cast iron
and 12 g half-synthetic slags were added to a graphite
crucible (30 mm in diameter and 60 mm in height) which
was held on a corundum brick. The furnace was heated up
to a target temperature at the rate of 10 °C/min. When the
temperature in the furnace rose to 1500 °C, the corundum
brick and the graphite crucible containing the samples were
put into the furnace as shown in Fig. 1 and kept for 6 h
when the temperature in the furnace reached 1500 °C
again. The N, (> 99.99 vol.%) gas was introduced into the
reaction tube to protect the samples and graphite crucibles
from being oxidized in the whole heating process, with a
flow rate of 3.5 L/min. When equilibrium was reached, the
samples were taken out from the furnace and quenched into
the cold water quickly. After being cooled, the iron was
separated from the slag. The slag was dried and then cru-
shed to less than 100 um for chemical composition anal-
ysis. The iron was washed to remove surface residues. The
sulfur contents of slag and iron were analyzed using a
CS844 carbon—sulfur analyzer. The chemical composition
of the slags was determined by chemical analysis methods.
The sulfur distribution ratio of the slag is defined as ws)/
wisp, Where ws) is the mass percentage of sulfur in slag,
and wg; is the mass percentage of sulfur in iron.

3 Results and discussion

3.1 Liquid areas of Ca0-Si0,—-MgO-Al,O; slag
system

The FactSage software has been widely applied in the
prediction of high-temperature processes with complex
multi-component phase equilibria [29, 30]. Phase diagrams

C Cr Fe Mn

Ni P S Si

4.65 3.01 87.94 1.21

1.16 0.04 0.13 0.97
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Table 2 Chemical composition of industrial blast furnace slag (mass%)

TFe FeO MFe CaO Si0,

1.40 1.63 0.13 24.90 27.90

9.59 23.8 1.36 0.39 0.97

Table 3 Chemical composition of designed slag and calculation of theoretical melting temperature and viscosity (at 1500 °C) of slag

No. Slag composition/mass% CaO/SiO, Melting temperature/°C Viscosity/(Pa s)
CaO Si0, MgO Al,O4
1 27.23 34.03 11.13 27.61 0.8 1524.0 1.99
2 29.02 32.24 11.13 27.61 0.9 1561.4 1.72
3 30.63 30.63 11.13 27.61 1.0 1585.4 1.49
4 32.09 29.17 11.13 27.61 1.1 1602.4 1.29
5 30.50 33.89 8.00 27.61 0.9 1454.3 2.00
6 26.71 29.68 16.00 27.61 0.9 1686.2 1.39
7 25.52 28.35 11.13 35.00 0.9 1658.6 2.96
8 23.15 25.72 11.13 40.00 0.9 1705.3 4.09

Gas out

Heating
element

Temperature
controller

Gasinlet

Thermocouple

Fig. 1 Schematic view of experimental set-up for desulfurization

are crucial to understanding the correlation between the
composition and thermodynamic properties of slags [5].
The phase diagrams were drawn by FactSage 8.0 software
to predict the liquid areas of CaO-Si0,—MgO-Al,03 slag.
The liquid areas of CaO-Si0,—MgO-25 wt.% Al,O5 slag
and CaO-Si0,—-10 wt.% MgO-Al,0; slag for the temper-
ature of 1300-2000 °C are shown in Fig. 2a, b. The effects
of Al,O3 and MgO contents on the liquid areas of CaO-
Si0,-MgO-Al,O; slag at 1500 °C are shown in Fig. 2c, d,
respectively. As shown in Fig. 2, there are three dotted
lines that represented the CaO/SiO, ratio of 0.8, 1.0, and
1.2, respectively. In CaO-SiO,—MgO-25 wt.% Al,Oj; slag
system, when CaO/SiO, is constant, the melting point of
the slag first decreases and then increases with the increase
in MgO content. Similarly, in CaO-SiO,—10 wt.% MgO-
Al,Oj3 slag system, when CaO/SiO; is constant, the melting
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point of the slag first decreases and then increases with the
increase in Al,O; content. This supports the conclusion
that the melting point of slag increased with increasing the
basicity from 0.8 to 1.1, Al,O; content from 27.6 to
40.0 wt.%, and MgO content from 8 to 16 wt.% in CaO-
Si0,-MgO-Al,0;5 slag.

3.2 Reaction mechanism and sulfur distribution
ratio

According to the two-film theory of the kinetic model for
liquid-liquid phase reactions [31], the boundary layer
characterizing the mass transfer resistance exists on both
sides of the phase interface in the system consisting of
molten metal and molten slag. The model of the desulfu-
rization reaction between molten metal and molten slag is
shown in Fig. 3. The desulfurization reaction can be
described by the following steps:

(1)  Sulfur diffuses from the molten metal to the slag—
metal interface, and the concentration of sulfur is
decreased as it moves from the slag phase to the
interface. In the following equations, where [M] is
the M element in the hot metal, (O) is the oxide or
ions in the slag, respectively.

[S] — [T (1)
(2) Interfacial chemical reaction takes place between

sulfur and oxygen ion, and the monomeric sulfur is
reduced and converted to sulfide.
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25 wt.% Al,O,

CaO
1500 °C

ALO;=40 wt.%
AlLO=35 wt.%_
ALO;=30 wt.%
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ALO;=20 wt% |

CAl

0.4

0.8 0.6 0.2

MgO SiO,

Fig. 2 Liquid areas of CaO-SiO,—MgO-Al,0; slag. a Liquid areas of
Ca0-Si0,-MgO-25 wt.% Al,0O5 slag with different temperatures;
b liquid areas of CaO-SiO,—10 wt.% MgO-Al,0; slag with different

[S]+(0%7) = (s*7) +[0] (2)

Generated sulfide diffuses from the interface into the
slag, and the concentration of sulfide is decreased as
it moves from the interface to the slag phase.

(5)= (%)

3

(3)

The sulfide capacity has been defined as Eq. (5) deduced
from Eq. (4):

1 1
532 +(07) =(s*) + 502 (4)
PO 1/2 Kl.aozf
Cor =W p i3 =y (5)
2

(b)

10 wt.% MgO

CaO

1500 °C

MgO=4 wt.
MgO=8 wt.% >
MgO=12 wt.% |
MgO=16 wt.% _

0.8

0.4

0.2

SiO, Ca0

temperatures; ¢ effect of Al,O; content at 1500 °C; d effect of MgO
content at 1500 °C

where wg) is the mass percentage of sulfur in slag; Po, and
Ps, are the partial pressures of O, and S, respectively; K
is the equilibrium constant of reaction; aqe- is the activity
of oxygen in slag; and yg- is the activity coefficient of
sulfur ion in slag.

The equilibrium reaction of sulfur between slag and

metal phases can be expressed as follows:
[S] +(0°7) = [O] + (5*) (6)

The sulfur distribution ratio between slag and metal can
be related to sulfide capacity by incorporating Egs. (4) and
(6) as the following equation:

[s] +%Oz = [0] %82 (7)
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Fig. 3 Model of desulfurization reaction between molten metal and
molten slag

For Eq. (7),
935
IOgKS = _T+ 1.375 (8)
Kg = %0 Psp a0 W) 9)

as-POZ%_CS fsﬁ

where K is an equilibrium constant for reaction Eq. (7); f
is the Henrian activity coefficient of sulfur in the hot metal;
aop and ag are the activity of oxygen and sulfur in the hot
metal, respectively; and T is temperature.

From Egs. (8) and (9), the equilibrium sulfur partition
ratio can be obtained as follows:
O

log Ls = log i
S

(10)

935
log Cs — logap + logfg — =3 + 1.375

According to the Wagner model, the activity coefficient
of sulfur or carbon in the hot metal can be obtained from
Eq. (11):

concentration of species j in the hot metal, wt.%. The
interaction parameters are given in Table 4.

The oxygen activity in the molten metal can be calcu-
lated by choosing the equilibrium of CO/C pairs, given in
the following equation:

[C] +[O] = (CO)(g) (12)

The equilibrium constant K- for reaction (12) is as
follows:

P
Ke =20 (13)

where Pcq is the partial pressure of CO.
The activity of carbon ac can be calculated by

ac =fc X wiq (14)

The temperature dependence of the equilibrium constant
is given by the following equation:

1.160
logKe = ~——+2.003 (15)

As shown in Fig. 3, the monomeric sulfur is reduced and
converted to sulfide at the slag-metal reaction interface.
Meanwhile, an equilibrium reaction of carbon and oxygen
occurs as shown in Eq. (12). The overall atmosphere in the
furnace is N,, but at the slag—metal reaction interface, there is
partial pressure of CO. When the carbon-saturated metal
droplet comes in contact with slag, partial pressure of CO
could be taken as partial pressure of CO at the slag—metal
reaction interface level and it can be taken as ~ 101,325 Pa.
Some researchers [4, 24] also supposed Pco of ~ 101,325 Pa
for similar study. Therefore, the oxygen activity can be
obtained by using Eqgs. (11)—(14).

Based on the above equations, the equilibrium sulfur
partition ratio can be obtained as follows:

log Ls =log e _
WIs]
935
log Cs +log K¢ +logac + logfg — a +1.375

(16)

logf; = Z el XWj (11) In accordance with experimental results at 1500 °C, the
i equation between Lg and Cs was:

where f; is the activity coefficient of species i; e{ is the  logLs =4.819 + log Cs (17)

interaction parameter of species j on i; and wy) is the

Table 4 Values of interaction coefficients [4, 13]

eg egi eg’ln eg els) eg e%i eg[“ eg eg

—0.028 0.063 — 0.026 0.11 0.29 0.046 0.08 0.012 0.14 0.051
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The sulfur distribution ratio between slag and carbon-
saturated iron is measured in the high level of Al,O5 in the
range of 27.61-40.00 wt.%. The CaO/SiO, ratio was
between 0.8 and 1.1, and MgO was in the range of 8-
16 wt.%. The experimental results are listed in Table 5.

3.3 Effects of Ca0/Si0, and (CaO + Mg0)/SiO,
on Ls

Figure 4a shows the effects of CaO/SiO, on sulfur distri-
bution ratio with 11.13 wt.% MgO and 27.61 wt.% Al,O3
at 1500 °C. It can be observed that the Lg value increases
from 24.29 to 65.38 with increasing the CaO/SiO, ratio
from 0.8 to 1.1. Figure 4b shows the variations in the
effects of CaO/SiO, on Lg in CaO-Si0,—-MgO-Al,O; slag
systems at 1500 °C. As illustrated in Fig. 4b, the results
obtained by Zhang et al. [13] and Talapaneni et al. [4] are
plotted for comparison. It can be seen from Fig. 5 that the
effect of (CaO + MgO)/SiO, ratio on the distribution ratio
is similar to that of CaO/SiO, ratio. It is evident that the Lg
increases with the increase in CaO/SiO, or (CaO + MgO)/
Si0O, at fixed Al,O3 content and MgO content. The increase
in Ca0O/Si0O, ratio or (CaO + MgO)/SiO, causes the dis-
integration of the silicate network structure, an increase in
the proportions of free oxygen ions O*~, CaO, and Ca®",
and then the decrease in yg- [8, 13]. This indicated that the
concentration of free O*~ and 75> have strong effects on
the desulfurization process, and a high concentration of
free O~ and a low value of ys>- promote the desulfur-
ization performance.

3.4 Effects of Al,O; on Lg

Figure 6a shows the effects of Al,03 on Lg at a fixed CaO/
SiO, ratio of 0.9 and MgO content of 11.13 wt.%. It can be

seen that the Lg value slightly decreases from 24.71 to
22.31 with increasing the Al,O3 concentration from 27.61
to 40.00 wt.%. As shown in Fig. 6b, the Al,O3 content has
a significant effect on the Lg when the Al,O3 content in
slag is below 20 wt.%. In this case, Al,O3 behaves as
acidic oxides, and AI** ions in the slag combine with 0~
ions to form AlO4>~ ions like a complex silicate network.
As AlL,O5 increases, the Ca®" in the slag acts as a charge
compensation ion and forms [Cao,s(AIO4)]4_. This leads to
the decrease in free 0>~ [4]. According to the CaO-SiO,—
MgO-Al,O5 phase diagrams, the increasing Al,O5 content
causes the formation of complex compounds with high
melting points, such as spinel, thus worsening the kinetic
condition for desulfurization.

3.5 Effects of MgO on Lg

Figure 7a shows the dependence of Lg on the MgO content
in the CaO-Si0,—~MgO-Al,05 slag system at a fixed CaO/
SiO, ratio of 0.9 and Al,O5; content of 27.61 wt.% at
1500 °C. The experimental results show that the Lg
increases from 22.00 to 43.50 with increasing the MgO
content from 8.00 to 16.00 wt.%. Correspondently, it can
also be seen from Fig. 7b that the Lg increases with
increasing the MgO content at fixed CaO/SiO, ratio and
Al,O5 content in different CaO-Si0,—MgO-Al,O5 slag
systems. This indicates that MgO has a similar effect as
CaO on the desulfurization ability of slag [26]. MgO is
well-known to behave as basic oxides and provide 027,
which can promote the desulfurization process. Also, it is
observed from the different experimental results that CaO/
SiO, ratio has a greater effect on Lg than MgO content.
This is due to the fact that CaO has a higher optical basicity
value (1.00) than MgO (0.78), and CaO could contribute
more free O~ ions than MgO in the slag [4]. Therefore,
MgO shows less effect on desulfurization ability than CaO.

Table 5 Experimental data and sulfur distribution ratio of different slag compositions at 1500 °C

No. CaO/wt.% Si0,/wt.% MgO/wt.% ALOs/Wt.% Ca0/Si0, Wes)/Wt.% Wisy/Wt.% Ls logCs
1 27.23 34.03 11.13 27.61 0.8 0.85 0.035 24.29 — 343
2 29.02 32.24 11.13 27.61 0.9 0.84 0.034 24.71 — 343
3 30.63 30.63 11.13 27.61 1.0 0.84 0.018 46.67 —3.15
4 32.09 29.17 11.13 27.61 1.1 0.85 0.013 65.38 —3.00
5 30.50 33.89 8.00 27.61 0.9 0.77 0.035 22.00 — 348
6 26.71 29.68 16.00 27.61 0.9 0.87 0.02 43.50 - 3.18
7 25.52 28.35 11.13 35.00 0.9 0.86 0.033 26.06 — 340
8 23.15 25.72 11.13 40.00 0.9 0.87 0.039 2231 — 347
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Fig. 4 Effect of CaO/SiO, on Lg at 1500 °C (a) and variations in effect of CaO/SiO, on Lg in CaO-Si0,—-MgO-Al,O3 slag systems at 1500 °C
(b)
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Fig. 5 Effect of (CaO + MgO)/SiO, on Lg at 1500 °C (a) and variations in effect of (CaO + MgO)/SiO; on Lg in CaO-SiO,—MgO-Al,0; slag

systems at 1500 °C (b)
3.6 Microstructure and phase analysis

Figure 8 shows the SEM-EDS images of desulfurization
slag. It can be seen that the main phases contain light-gray
silicate with high calcium and low magnesium, dark-gray
silicate with high magnesium and low calcium, black spi-
nel, and white ferrochrome. The sulfur is mainly dis-
tributed in the silicate phase and almost absent in the spinel
phase and ferrochrome alloys. The EDS image can prove
that the calcium ions and magnesium ions combine with
sulfur ions to form ionic clusters, which promote the
desulfurization reaction.

@ Springer

3.7 Comparison with sulfide capacity models

The experimentally determined sulfide capacities in the
present study are compared with that calculated by differ-
ent models in Refs. [32-36]. The sulfide capacity models
for CaO-SiO,—MgO-Al,0O5 slag systems are shown in
Table 6. Figure 9 shows the effect of corrected optical
basicity on sulfide capacities of CaO-Si0,—MgO-Al,O3
slag systems at 1500 °C. It is observed that sulfide capacity
increases with increasing the corrected optical basicity of
slags. The comparisons between predicted and experi-
mentally determined sulfide capacity values for CaO-
Si0,-MgO-AlL,O3 slag systems at 1500 °C are shown in
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Fig. 6 Effect of Al,O3 on Lg at 1500 °C (a) and variations in effect of Al;0; on Lg in CaO-SiO,—MgO-Al,Oj; slag systems at 1500 °C (b)
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Fig. 7 Effect of MgO on Lg at 1500 °C (a) and variations in effect of MgO on Lg in CaO-SiO,—MgO-Al,03 slag systems at 1500 °C (b)

Fig. 10. It is evident that the sulfide capacity values pre-
dicted by Young et al. [36] are much higher than experi-
mentally determined sulfide capacity values, which is also
reported by other researchers [32, 34], while the models of
Zhang et al. [32], Sosinsky and Sommerville [33], Hao and
Wang [34], and Ren et al. [35] underpredict the sulfide
capacity values. This may be because the above-mentioned
models are based on optical basicity or corrected optical
basicity and take no account of the effects of charge
compensation of Ca®" to [AlO,4]°~ on sulfide capacity.

4 Conclusion

The effects of MgO, Al,05;, and CaO/SiO, ratio on the
liquid areas of the CaO-SiO,-MgO-Al,0; slag were pre-
dicted thermodynamically using FactSage 8.0 software,
and then the effects of MgO, Al,03, and CaO/SiO, on the
sulfur distribution ratio between CaO-SiO,—MgO-Al,05
slag with high alumina and carbon-saturated iron were
investigated via slag-metal equilibrium technique at
1500 °C. The liquid areas of CaO-Si0,-MgO-Al,0; slag
decreased with increasing Al,O; content. Also, the Lg
increased with higher MgO content and higher CaO/SiO,
ratio largely due to the increase in free O?~ icons and the
decrease in yg- in slag, but slightly decreased with
increasing Al,O5 content because of the decrease in free
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Fig. 8 SEM-EDS images of desulfurization slag
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Table 6 Sulfide capacity for CaO-SiO,-MgO-Al,05 slag systems

Authors Equations

Zhang et al. [32]

Sosinsky and Sommerville [33]
Hao and Wang [34]

Ren et al. [35]

Young et al. [36]

log Cs = —6.08 + 4.49/ 4 + (15,893 — 15,864/ 1) /T

logCs = (22,690 — 54,6404)/T + 43.64 — 25.2

logCs = (12,410/ 4™ — 27,109)/T + 19.45 — 11.85/ A"

logCs = (—47,236.6 + 52,273.74") /T — 19.46A°™ + 16.89

log Cs = —13.913 + 42.844 — 23.824% — 11,710/T — 0.02223Xs0, — 0.02275X 1,0,

A—Optical basicity; A°°"—corrected optical basicity; Xsio,—mole fraction of SiO, in slag; Xj,0,—mole fraction of Al,O; in slag

log G5(Experimental)

0.58 0.59 0.60 0.61 0.62 0.63

Corrected optical basicity

Fig. 9 Effect of corrected optical basicity on sulfide capacities of
Ca0-Si0,-MgO-Al,03 slag systems at 1500 °C

B Zhang et al. [32]
® Sosinsky and Sommerville [33]
2.8 A Haoand Wang [34]
v Renetal. [35]
Young et al. [36]
3.0

log C(Predicted)
o
~

v
3.6 v wooa
Vv AA
-3.8F A~ -
4.0 e - ¢
4.0 F n
L
..
42 1 1 I ‘.I 1 1 I I

log C(Experimental)

Fig. 10 Comparison between predicted and experimentally deter-
mined sulfide capacity values for CaO-SiO,-MgO-Al,O; slag
systems at 1500 °C

0. Besides, MgO showed less effect on desulfurization
ability than CaO.
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