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Production of synthetic rutile from high Ca and
Mg type titanium slag by mineral phase reconstruction process
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Abstract: Study on the production of synthetic rutile from high Ca and Mg type titanium slag by adding Na,CO; roasting
for mineral phase reconstruction was carried out. The microstructure and mineral phase composition of the roasted
product and leached product were characterized by XRD and SEM. The results show that a synthetic rutile with TiO,
grade of 92.23%, recovery of about 92% and CaO+MgO content (mass fration) of 0.78% is obtained by leaching and
calcining the roasted product under the conditions of mass ratio of Na,CO; to titanium slag of 3:7, roasting temperature of
900 C and roasting time of 2 h. The mechanism of the preparation process is that after the titanium slag adding Na,COs
being roasted, the impurities associated with titanium slag convert to easily selective soluble sodium titanate, sodium
ferrite, Na-Fe-Ti-O and Na-Mg-Ti-O system minerals phase by roasting with Na,CO;. The roasted product is subjected to
acid leaching, the impurities are selectively leached out, the titanium component converts into rutile and anatase type
TiO,, which realizes the production of high grade synthetic rutile.
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Table 1 Main chemical compositions of titanium slag (mass

fraction, %)
TiO, Fey Fer Fe,04 FeO Si0, MgO
7242 127  7.02 0.10 7.31 537 821
CaO  ALO; Cr,O5  Vy0s MnO P S
.36 2.65 0.037 0.14 0.74  0.0035 0.045

Fey is metal Fe content; Fer is total Fe content.
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Fig. 1 XRD pattern of titanium slag
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Fig. 3 Effect of roasting temperature on TiO, grade and

recovery rate
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Fig. 4 Effect of roasting time on TiO, grade and recovery rate
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Table 2 Mineral phase of roasted products
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Fig. 5 SEM images of titanium slag (a) and roasted

product (b)
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Fig. 6 XRD patterns of roasted product before and after acid

leaching: (a) Before leaching; (b) After leaching
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