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Removing of titanium and iron from bauxite tails and
its surface modification

YUAN Ming-liang, WANG Yan-mei, HU Yue-hua

(School of Resources Processing and Bioengineering, Central South University, Changsha 410083, China)

Abstract: The removing of titanium and iron from bauxite tails by calcinations with (NH,),SO, was studied, and the
surface modification of bauxite tails by mechanical force was investigated. The batch method was employed at molar
ratio of Fe to (NH4),SO, in samples ranging from 1:0.5 to 1:4. The treated samples were characterized by XRD and
chemical analysis. The effects of the parameters on the surface modification were also given. The optimum conditions are
obtained as follows: grinding concentration 30%; dosage of coupling agent 30%; ratio of ball to tails 5; the duration of
modification 8 h; rotational velocity of mill 500 r/min. The results show that the calcinations with (NH4),SO, is a
practical way to remove titanium and iron while keeping the properties of other minerals unchanged. And the
mechano-chemical reaction can promote the modifying process of the above treated bauxite railings.
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Table 1 Main compositions of bauxite tails(mass fraction, %)
AlLO; SiO, Fe TiO, CaO MgO K,0O NaO
39.92 2875 7.31 325 0.61 046 471 0.82
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Fig.1 XRD patterns of composition of bauxite tails
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Table 2 Subsistent configuration of iron in bauxite(mass

fraction, %)

Fez(CO3)3 FeZS3 Fe3O4 Fe203 FeQ(SiO4)3
0.033 0.013 0.084 6.52 0.66
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Fig.2 Effects of temperature on removal efficiency of Ti
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Fig.3 Effects of temperature on removal efficiency of Fe
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Fig.5 Effect of molar ratio of (NH;),SO, to Fe on removal

efficiency of Fe
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Fig.6 XRD patterns of composition of sample after removal
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Fig.7 Effects of grinding concentration on modification
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Fig.8 Effects of dosage of coupling agent on modification
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Fig.9 Effects of ratio of ball to tails on modification
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Fig.10 Effects of rotational velocity of mill on modification
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