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Al-Fe separation of high aluminum iron ores
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Abstract: The mechanism difference between Na,SO4and Na,CO; on the Al-Fe separation of the high aluminum iron
ores was studied. The results indicate that Na,SO, or Na,CO; can improve the reduction effect of the high aluminum iron
ores. Better Al-Fe separation effect can be obtained when using Na,SO,4, and better iron recovery can be obtained when
using Na,CO;. The size of metallic iron grains is relatively small, and the grains combine with gangue tightly as Na,CO;
is used. While the metallic iron grains grow large and the boundary between iron grains and gangue minerals is clear
when reduced with sodium sulplate, which is benefit for the monomer liberation and obtains better Al-Fe separation
effect. The sodium sulplate redox system forms new phases, such as S, Na,S and FeS, and they exist in the system in
liquid form, which providing liquid environment for the spread of iron ions, thus decreasing the migration barrier of iron
ion, which is benefit for the iron ion spread, and then providing beneficial way for the gathering of iron grains and gangue
minerals. While there is no liquid phase forms in the sodium carbonate redox system, and the migration of iron ions is
only through solid phase diffusion, then the migration resistance is large, so, the boundary between the iron grains and
gangue minerals is less clearer than that of sodium sulphate.
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Table 1 Main composition of raw ore (mass fraction, %)

FeT A1203 SIOZ MgO NazO P S LOI

48.92 8.16 424 0.68 0.015 0.048 0.11 11.33
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Table 2 Effects of sodium sulfate and sodium carbonate on Al-Fe separation

Mass fraction of

Sodium Mass fraction of magnetic material/%

Mass fraction of

non-magnetic material/% Metallization  Yeild/

salt sodium salt/% Fe, ALO, reg)(\)/try Fe, ALO, ) é:::giy of iron/% %
Without 0 68.07 7.94 19.77 71.06 10.63 83.88 87.13 20.46
Na,SO,4 20 87.95 1.87 89.21 15.49 22.58 89.23 96.14 59.3
Na,CO; 20 82.05 3.62 91.79 18.80 27.30 74.65 98.05 71.92

Experimental condition: reduction temperature is 1100 “C and reduction time is 60 min, content of mineral with size less than 0.074

mm is 98% and magnetic field intensity is 675 mT.
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Fig. 1 Microstructure of reduced pellets with addition of
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Fig. 5 Melting results of sodium sulfate in reduction
atmosphere: (a) Sample without roasting; (b) Reduction sample

roasted at 730 °C; (¢) Reduction sample roasted at 750 C
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Fig. 7 XRD pattern of reduction product of high-aluminium

content iron ore with addition of 20% sodium sulfate
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Table 3 Chemical phase results of sulfur in roasted product

with addition of sodium sulfate

Phase Content of sulfur/%  Occupation ratio/%
Elemental S 0.84 23.67
Sulfate 0.16 4.62
Sulfide 2.55 71.71
Total content 3.56 100.00
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Fig. 8 Melting results of sodium carbonate in reduction
atmosphere: (a) Sample without roasting; (b) Reduction sample

roasted at 825 °C; (¢) Reduction sample roasted at 850 C
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