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Novel process for treatment of high-aluminum limonite ore by
reduction roasting with addition of sodium salts

JIANG Tao, LIU Mu-dan, LI Guang-hui, SUN Na, ZENG Jing-hua, QIU Guan-zhou

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

Abstract: A novel process was developed to treat the high-aluminum limonite ores. Al-Fe separation from a
high-aluminum limonite ore with total iron grade of 48.92% and Al,O; content of 8.16% (mass fraction) was studied
by reduction roasting with addition of sodium salt followed by magnetic-separation. The results show that metallic iron
powder with total iron grade of 91.00% and Al,Os content of 1.36% is obtained when the sodium sulfate dosage is 12%
(mass fraction), the roasting temperature is 1 050 ‘C and time is 60 min, and the grinding fineness is 98% ores less than
0.074 mm and the magnetic field intensity is 675 mT, then the iron recovery is 91.58%, and the removal of Al,O3 is
90.35%. The XRD results indicate that the iron oxides are transformed into metallic iron, most of the aluminiferous
mineral and silicic mineral reacts with the sodium sulfate during the reduction roasting and forms sodium
aluminosilicates, which enter into the nonmagnetic materials during the magnetic separation, then Al-Fe separation is
realized.
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Main chemical composition of raw ore (mass
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Table 2 Main chemical compositions of samples obtained

during separation of aluminium and iron

Mass fraction/%

Sample
Fe AlLO; SiO,
Raw ore 48.92 8.16 4.24
Roasted ore 62.84 9.02 5.26
Magnetic material 91.00 1.36 0.53
Nonmagnetic material 14.39 22.2 13.4
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