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Effect of Basicity on Precipitation and Growth of Magnetite Phase from Modified Molten Nickel Slag
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Abstract: In order to recycle iron resources in nickel slag via modified molten oxidation used CaO as modifier under air atmosphere, the
phase composition and microstructure of original and modified nickel slag, the distribution of elements was investigated, and the
precipitation quantity and grain size of magnetite at various basicities were characterized, and the effect of basicity on the precipitation
and growth in nickel slag were studied. The results showed that the iron element exists as fayalite and hortonolite. Fe, Ni, Co, Cu are
simultaneously concentrated in magnetite phase during molten oxidation process In addition, the precipitation and growth of magnetite
phase are affected significantly by slag basicity. When the basicity is about 0.6, iron is precipitated as magnetite with uniform distribution,
and its precipitation quantity reaches a maximum value of 36.4%, the average size of larger than 50 um and distribution uniform.
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Table 1 Chemical composition of nickel slag

Component TFe CaO MgO SiO, Ni Co Cu S Others
Content (%, ) 39.91 3.58 8.41 31.61 0.16 0.08 0.22 1.2 14.83
) BSE | (b) XRD . a Fe SO,
@ 80 + (Mg,Fe),SiO,
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Fig.1 BSE image and XRD pattern of original slag
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Fig.2 BSE image and XRD pattern of oxidized slag
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Table 2 The content of elements in different regions of oxidation slag sample

Content (%, @)

Fe Si Ca Mg Al Ni Co Cu
a 63.199 0 0 2.509 1.093 0.69 0.576 0.860
b 5.763 14.152 8.588 2.666 4.528 0.303 0.395 0.387
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Fig.3 Line scanning patterns of oxidized slag
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Fig.4 XRD patterns of oxidized slags at different basicities
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