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Table 1 Composition of primary and modified nickel slag (Wt %)

TFe,0, Si0, MgO  CaO ALO; Na,0 K,O Ni Cu
Primary 35.36 4726  3.50 3.02 1.86 0.46 0.20 4.60 1.47
Modified 33.28 3752 6.05 15.44 4.05 1.16 0.31 1.23 0.96

Table 2 Properties of the used semi-rebonded periclase-chromite bricks (Wt %)

Refractoriness under load
(0.2 MPa, T,,)
/ °C

MgO Cr,0; Si0O, Apparent porosity Compressive strength
! % ! % ! % / Yo / MPa

>58.0 >18.0 <2.0 <16.0 >40.0 >1700
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Table 3 Corrosion conditions and specimen descriptions

Specimens Temperature/ °C Time/ h Slag types
S- P3 1370 3 P
S-P7 1370 7 P
S-P11 1370 11 P
S-M3 1370 3 M
S-M7 1370 7 M
S-M11 1370 11 M
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Microstructure (BSD) of the corroded specimen slag layer (a: S-P3,'b: S-M3)
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Microstructure (BSD) of the corroded specimen penetration layer (a: S-M11, b: enlarged image for a)
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Energy spectrum analysis results for the points in isolation layer

O Mg Al Si Ca Cr Fe Ni Cu
1 40.7 28.9 18.0 8.8 3.6
2 19.5 3.0 0.9 0.3 14.9 45.6 5.1 10.7
3 22.3 4.8 1.0 18.1 48.5 53
4 41.4 10.8 0.8 23.8 12.4 10.8
5 33.3 7.4 2.1 19.1 14.6 9.9 13.6
6 21.9 7.6 1.6 13.2 51.0 3.4 1.4
7 21.7 9.1 2.0 24.8 40.8 1.8
8 41.5 33.7 21.0 2.5 1.3
9 323 7.4 2.3 20.0 24.2 11.4 2.4
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Components of the simulation system

C/S R TFe,0, Si0O, MgO CaO0  ALO; Na,0 K,0 Ni Cu
0.064  0.44 35.36 4726 350  3.02 1.86 046 020 460 147
0200  0.52 35.36 4726 350 945 1.86 046 020 460 147
0.400  0.62 35.36 4726 350  18.90 1.86 046 020 460 147
0.600  0.73 35.36 4726 350  28.36 1.86 046 020 460 147
0.800  0.84 35.36 4726 350  37.81 1.86 046 020 460 147
1.000  0.94 35.36 4726 350  47.26 1.86 046 020 460 147
1.200  0.99 35.36 4726 350 5671 1.86 046 020 460 147

Viscosity of the simulation system at 1370 °C
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The Gibbs free energy change during the corrosion reaction
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Saturated solubility of Cr,0; in slag and slag composition at different C/S
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The calcium-silicon mass ratio has a substantial influence on the corrosion
behavior of semi-rebonded periclase-chromite refractories and nickel slag. A
comparative study of the micro-morphology and phase composition of the
corroded specimens revealed that the corrosion products emerge largely at the
slag-refractory interface. Nickel slag with a high calcium-silicon mass ratio
produces corrosion products such as Ca;Cr,Si;0,, and Ca;MgSi,04. These
chemicals prevent the creation of a continuous isolation layer, allowing Ca2*
and Si** to diffuse through the nickel slag. As a result, nickel slag with a
greater calcium-silicon mass ratio is more likely to penetrate the refractory.
Semi-rebonded periclase-chromite refractories have a reduced resistance to
nickel slag corrosion due to their high calcium-silicon mass ratio.






