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Reaction behavior of low grade molybdenum concentrates in
oxidation roasting process
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Abstract: Thermodynamics of oxidation roasting, phase evolution rules and roasting characteristics of low grade
molybdenum concentrate with grade of 39.27% were studied. Thermodynamics analyses show that the oxidation
tendency of MoS, is second to that of FeS,, so it is easily oxidized and generates several oxide products. Furthermore,
MoO; could react with various metal oxides to generate molybdate in which calcium molybdate generates most easily.
Roasting process contains three stages of incomplete oxidization of MoS,, stable existence of MoO; and generation of
molybdate. Molybdate and low valence molybdenum oxide, which go against subsequent leaching, will easily generate at
over high temperature or for long time. The suitable temperature is 650—675 ‘C and the roasting time is 2 h. After
roasting, ammonia leaching rate of molybdenum is only about 84.02%, residue of Mo in leaching residue reaches 13.93%.
XRD analysis shows that calcium molybdate is the main component in leaching residue. When Na,CO; is used as the
leaching reagent, calcium molybdate can be extracted during leaching residue, and the ultimate recovery rate of Mo can
reach 90.82%.
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Table 1 Chemical compositions of low grade molybdenum

concentrate (mass fraction, %)

Mo S Cu Fe Si0,
39.27 29.73 0.66 3.04 9.77
Al,O4 CaO MgO K,O Na,O

0.24 5.23 4.29 0.10 0.47
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Table 2 Main mineral compositions and relative contents of

molybdenum concentrate

Mineral Mass fraction/%
MoS, 65.4
CuFeS; and CusFeSy 2.4
FeS, 8.0
ZnS 0.02
PbS 0.02
FeAsS 0.02
Fe,0; and FeO(OH)-nH,0 4.2
xALO3ySi0,(Muscovite, Feldspar) 3.7
xMgO-ySiO,(Chlorite, Talcum) 3.1
CaCOj; and CaMg(CO;), 8.4
Si0, 3.7
Others 1.04
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Fig. 1 Dissemination characteristics of molybdenite (M—
Molybdenite; Cu—Copper pyrites; Bn—Bornite; Ca—Calcites;
Q—CQuartz; Fe—Pyrites)
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Fig. 2 Schematic diagram experimental devices of oxidation
roasting: 1—Gas bottle; 2—Relief valve; 3—Flowmeter; 4—
Mixed bottle; 5— Thermocouple; 6—Quartz reactor; 7—
Charging cup; 8 — Temperature controller; 9 — Vertical
electrothermal furnace
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Fig. 3

oxidation reaction in molybdenum concentrate
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Fig. 4 Relationship between AG? and T about molybdenum

bearing minerals oxidation reaction
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Fig. 6 Relationship between AG? and T about molybdate

generation in molybdenum concentrate oxidation process
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Fig. 7 Phase evolution of molybdenum calcine roasted for 2 h
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Fig. 9 Effect of different roasting temperatures on oxidation

roasting of molybdenum concentrate after roasting for 2 h
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Fig. 10 Effect of roasting time on oxidation roasting of
molybdenum concentrate at 675 ‘C
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Table 3 Chemical compositions of residue from ammonia

leaching (mass fraction, %)
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Fig. 11 XRD analysis of residue from ammonia leaching
(M—MoS,; [—Si0,; C—CaMoO4; P—MgFe 04 Q—
MgSiO;)
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