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Alumina recovery from red mud with high iron by sintering process

ZHOU Qiu-sheng, FAN Kuang-sheng, LI Xiao-bin, PENG Zhi-hong, LIU Gui-hua

(School of Metallurgical Science and Engineering, Central South University, Changsha 410083, China)

Abstract: By employing the thermodynamic database of alumina production, relevant chemical reactions involved in the
sintering process of red mud furnace charge with high iron were analyzed. Based on the thermodynamic analyses,
influences of factors, such as sintering temperature, sintering duration time and prescription of red mud furnace charge on
the sintering process were investigated. The results show that addition amount of calcium oxide can vary in a wide range,
possible formation of indissoluble compound salts thermodynamically results in the decline of alumina recovery in the
sinter, which prolongs sintering duration time and increases calculated sodium ferrite (Na,O-Fe,03) mass fraction in the
sintering process of red mud with high iron. The optimized prescription of red mud furnace charge with high iron and its
suitable technological condition are as follows: the mass fraction of calculated sodium ferrite in sinter is 10%—12%,
molar ratio of calcium oxide to ferric oxide is 1.0—1.2, sintering temperature is 1 000—1 050 ‘C, and sintering duration
time is 30—40 min. Under the optimal prescription of furnace charge and sintering technological conditions, alumina
recovery can reach 85%—90% when mass fraction of alumina in sintering is 15%.
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Fig.1 Relationship between AG and T for reactions (1) and (2)
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Fig.2 Relationship between AG and T for reactions (3) and (4)
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Fig.3 Relationship between AG and T for reactions (5) and (6)
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Fig.6 Influence of sintering temperature on alumina recovery

of sinter obtained from red mud furnace charge with high iron
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