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Thermodynamic analysis of vacuum decomposition
process of molybdenum concentrate
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Abstract: The key steps of thermal decomposition process of molybdenum concentrate in vacuum were
thermodynamically analyzed and verified by the vacuum decomposition experiment. The results show that the thermal
decomposition process of molybdenum concentrate in vacuum is feasible when the temperature is in the range of
17732073 K and the furnace pressure is less than 100Pa. PbS, SnS, and As,S; in the molybdenum concentrate can
directly volatile into gas, and Bi,S; is more likely to decompose to Bi and S vapors and volatilize directly, and CuS
decomposes to Cu,S easily, but Cu,S is difficult to decompose unless it is treated under a higher temperature and a lower
pressure. The calculated suitable temperature range for sulfur recovery in this process is 392—490 K. The Mo content of
molybdenum metal ball obtained by experiments is 93.69% and the S content of sulfur products reaches 98.6%. The
impurity elements, such as P, S, Cu, As, Pb, Sn, in the molybdenum products are very low.
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Table 1 Composition of molybdenum concentrates from
enterprise (mass fraction, %)

Mo S SiO, CaO Sn P Cu Pb As Bi

57.00 39.2 2.0 0.50 0.01 0.01 0.10 0.10 0.001 0.02
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Fig. 1 XRD pattern of molybdenum concentrate
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Fig. 3 Gibbs free energy of vacuum decomposition of MoS, and Mo,S; under different pressures: (a) 101325 Pa; (b) 1000 Pa; (c)
100 Pa; (d) 10 Pa
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Table 2 Starting decomposition temperature of MoS, and Mo,S; at different pressures

Starting decomposition temperature /K

Reaction
101325 Pa 1000 Pa 100 Pa 10 Pa
4Mo0S,=2M0,S;+S5(g) 2053 1728 1601 1491
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Fig. 4 Equilibrium pressure analysis of metal sulfides in

vacuum decomposition process
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Fig. 7 Morphologies and phase analysis of metal Mo ball produced from vacuum decomposition: (a) Morphology of ore ball before
vacuum decomposition; (b) Morphology of molybdenum ball after vacuum decomposition; (¢) Microstructure of molybdenum metal

ball after vacuum decomposition; (d) XRD pattern of molybdenum metal ball
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Table 3 Chemical composition of metal Mo (mass fraction,
%0)

Mo SiO, CaO P S
93.69 2.27 0.005 <0.005 0.0059
Cu As Pb Sn
<0.005 <0.0005 <0.0005 <0.0005
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Fig. 8 Sulfur produced obtained from experiment
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Table 4 Chemical composition of sulfur obtained from

experiment (mass fraction, %)
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98.6 <<0.05 <<0.05 <<0.05
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