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Extraction of molybdenum from low grade molybdenum
concentrates by calcium-based roasting and acid leaching process
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DENG Qiong', WANNG Yong?, ZENG Jin-lin'

(1. School of Minerals Processing and Bioengineering, Central South University, Changsha 410083, China;
2. Daye Non-Ferrous Metals Group Holdings Co., Ltd., Huangshi 435100, China)

Abstract: The mechanism of chemical reactions was studied on the oxidation of low grade molybdenum concentrate with
addition of calcium oxide by the methods of XRD and TG-DSC, and the optimum conditions of calcium-based roasting
and acid leaching were determined. The result of TG-DSC shows that the reactions are composed mainly of
decomposition of Ca(OH),, oxidization of MoS,, re-oxidization of MoO, and the formation of molybdate. The products
are MoO,, MoO;, CaMo0QO,4and CaSQ, in the process of oxidation roasting. The XRD result shows that the diffractions of
low valence state molybdenum can not disappear completely until roasting temperature exceeds 600 ‘C and roasting time
is longer than 90 min. The main phases are CaMoO, and CaSO, in molybdenum calcine, and the molybdenite can be
oxidized completely. The retaining ratio of sulfur can reach 91.49% under the conditions of mass ratio of Ca(OH), to
molybdenum concentrate 1:1, roasting temperature 650 C and roasting time 90min. The test shows that the leaching rate
of molybedenum can reach 99.12% under the suitable conditions of leaching temperature 90 C, leaching time 2 h,
sulfuric acid 70 g/L, the ratio of liquid to solid 5:1.
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Fig. 1 XRD pattern of molybdenite concentrate
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leaching rate and sulfur retention rate
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Fig. 7 Effect of roasting time on molybdenum leaching rate
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Fig. 9 Effect of leaching conditions on leaching rate of molybdenum: (a) Leaching temperature; (b) Sulphuric acid consumption;
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