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Roasting process of mixture of
high ferric bauxite and ammonium bisulfate

XIN Hai-xia, WU Yan, LIU Shao-ming, ZHAI Yu-chun

(School of Materials and Metallurgy, Northeastern University, Shenyang 110004, China)

Abstract: A novel process of roasting high-iron bauxite using ammonium bisulfate was proposed to overcome the defects
of traditional process, such as high power consumption and low extraction rates. First, the thermodynamics in
decomposition process of high-iron gibbsitic bauxite resource in Guangxi was analyzed. Then, various parameters
including ammonium bisulfate addition, roasting temperature and roasting time were investigated. The product was also
characterized by XRD. The results show that extraction rates of over 93% and 95% respectively for aluminum and iron
are obtained after roasting at 450 ‘C for 60 min and mass ratio of ammonium bisulfate to bauxite being 3.5:1. The phase
of alumina-containing compounds is always NH;AI(SO,), in product. (NHy);Fe(SO,); is produced as intermediate
products, and it is replaced by NH4Fe(SO,), finally. The process is proved to be significant with the advantages of high
extracting rates and low temperature.
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Table 1 Chemical composition of bauxite (mass fraction, %)
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Fig. 1 XRD pattern of bauxite
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Fig. 2 SEM images of bauxite: (a) Low magnification SEM
image of bauxite; (b) High magnification SEM image of oolitic
particle; (c) High magnification SEM image of pisolitic particle
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Fig. 3 Elemental mapping spectra of bauxite: (a) Aluminium in Fig. 2(b); (b) Iron in Fig. 2(b); (c) Aluminium in Fig. 2(c); (d) Iron

in Fig. 2(c)
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Fig. 4 TG-DTA curves of ammonium bisulfate (a) and

bauxite (b)
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Fig. 5 XRD patterns of bauxite roasted at different
temperatures
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Fig. 6 Effects of roasting temperature on extracting rates of

aluminum and iron
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Fig. 7 XRD patterns of mixture of bauxite and ammonium

bisulfate roasted at different temperatures
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Fig. 8 Effects of time on extracting rates of aluminum and

iron
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Fig. 9 Effects of ammonium bisulfate addition on extracting

rates of aluminum and iron
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Fig. 10 XRD pattern of leaching slag
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