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Fig. 1 Kinetic curves of roasting molybdenite concentrate in oxygen atmosphere: (a) Relationship between mass loss ratio

and reaction time at different temperatures obtained by Si-C electronic furnace!'”; (b) TG-DTA-DTG curves of roasting

molybdnite concentrate obtained by thermal analysis system at 873 K
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Fig. 2 Relationship between reaction extent with reaction time at different temperatures(a) and relationship between value of
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Fig. 3

Images of cross-section structure of samples obtained by roasting molybdenite concentrate roasted at 873 K for

different time: (a) 5 min; (b) and (¢) 10 min; (d) EDS results of points 1 and 2 marked in Fig. 3(c); (e) 40 min; (f) 120 min
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Fig. 4 Powder micrograph(a) and XRD pattern(b) of
needle-like product obtained by roasting molybdenite

concentrate at 873 K for 20 min
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Fig. 7 Analysis results of sintering product obtained by roasting molybdenite concentrate in oxygen atmosphere at 873 K for
40 min: (a) Cross-section structure of obtained sintering product; (b) EDS results of points 3 and 4 marked in Fig. 7(a); (c)

Relationship between standard Gibbs free energy and enthalpy change with reaction temperature for oxidation of molybdenite

concentrate; (d) XRD pattern of obtained sintering product
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Oxidation roasting of molybdenite concentrate

WANG Lu"*, LI Meng—chaol, QUE Biao-hua', XUE Zheng—liangz, ZHANG Guo-hua’, LAN Wen-tao*

(1. Hubei Provincial Key Laboratory for New Processes of Ironmaking and Steelmaking,
Wuhan University of Science and Technology, Wuhan 430081, China;
2. The State Key Laboratory of Refractories and Metallurgy,
Wuhan University of Science and Technology, Wuhan 430081, China;
3. State Key Laboratory of Advanced Metallurgy,
University of Science and Technology Beijing, Beijing 100083, China;
4. Foshan (Southern China) Institute for New Materials, Foshan 528200, China)

Abstract: The current work focus on the oxidation roasting behavior of molybdenite concentrate in high-purity
oxygen atmosphere on the basis of the authors’ previous paper. The best modeling fit, TG-DTA, SEM-EDS and
thermodynamic calculation method were adopted to analyze the experimental data. The results show that
molybdenite concentrate cannot be reacted completely at 773 K and 723 K; when the temperature is increased to
873 K, however, the raw material can be oxidized to molybdenum trioxide (MoQO3) completely. Combining the
normalization and model fit methods, the work concludes that the rate-controlling step for the oxidization of
molybdenite concentrate in the range of 773 K to 873 K is the interfacial chemical reaction. When the temperature
is below 773 K, however, interfacial chemical reaction and nucleation and growth models both worked. It is also
found that the morphology of obtained product transforms from previous particle shape to the final needle-like
structure during the whole reaction process. XRD patterns show that the obtained needle-like product has an
intense diffraction peak for the crystal indices of (020), (040), (060), and (0100), indicating its anisotropy and prior
growth up tendency. Oxidation roasting processes of molybdenite concentration obey the vaporization-
condensation mechanism with the formation of molybdenum dioxide (M0O,) as the intermediate product is also
obtained. The study results also conclude that the occurrence of sintering phenomenon are due to the combined
actions of the increase of local temperature and the formation of low-melting-point eutectics during the roasting
process. With the help of FactSage 7.3 thermodynamic software, the transformation laws of the main impurities
components and its effect on the sintering phenomenon during the roasting processes were also theoretically
analyzed. The current work may play positive roles on understanding the roasting behavior of molybdenite
concentrate and improve the service life of multiple heart furnaces.

Key words: molybdenite concentrate; oxidation roasting; molybdenum trioxide; sintering phenomenon
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