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Purification process of low-grade complex molybdenite concentrate

YANG Hong-ying', YU Juan?, TONG Lin-lin', LUO Wen-jie'
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Abstract: A purification process for low-grade complex molybdenite concentrates containing plenty of silicate gangue
minerals was investigated. The effects of the concentrations of hydrofluoric acid and hydrochloride, temperature, treating
time, liquid-solid ratio on the refining rate of molybdenite concentrates were investigated by the orthogonal test and
single factor test. The results show that temperature, hydrochloride concentration, hydrofluoric acid concentration have
significant effects on the refining rate of the low-grade molybdenite concentrate, and the optimum conditions are as
follows: the concentrations of hydrofluoric acid and hydrochloride are 10% (mass fraction) and 20% (mass fraction),
temperature, leaching time and liquid-solid ratio are 90 C, 2 h and 4:1, respectively. The grade of molybdenum in
molybdenite concentrate is thus up to 49.94% after the purification processes, which is evidently higher than that in the
molybdenite concentrates (25.40%) before the purification processes.
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Fig. 1 Dissemination characteristics of molybdenite, chalcopyrite and gangue minerals in ores: (a) Molybdenite and chalcopyrite;

(b) Flakes of molybdenite; (c) Garnet; (d) Dolomite; (¢) Pyroxene and amphibole; (f) Pyroxene
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Table 1 Chemical composition of molybdenum concentrate

(mass fraction, %)

(0] Mo Si S Mg Na Ca Fe
3770 254 108 105 6.6 45 1.67 1.26
Al K Cu Pb C Ti Mn
098 022 133 0.03 0.19 0.06 0.04
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Table 2 Particle size distributions of molybdenum
concentrates
Particle size/pm Mass fraction/%
<42 um 70.46
42-74 um 22.67
>74 um 6.87
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Fig. 3 Mineral characteristics of molybdenum concentrates
with different particle sizes and intergrowth properties of
molybdenum concentrates: (a) > 74 um; (b) 42-74 pm;
(c) <42 um
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2MS+4HCI+0,=2MCl, +2H,0+28" (4)
MS-+2HCI+20,=MCl, +H,S0, (5)
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Table 3 Factors and levels in orthogonal experiments of purification of molybdenite concentrates

Factor
Level A, hydrofluoric acid B, hydrochloride . ] o ) )
C, temperature/ 'C D, time/h E, liquid-solid ratio
concentration/% concentration/%
1 5 5 25 0.5 3:1
2 10 10 50 1.0 4:1
3 20 15 70 1.5 5:1
4 25 20 90 2.0 7:1
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Table 4 Orthogonal experiment results of purification of molybdenite concentrates
Factor
Test No Mo grade/%
A B C D E
1 5 25 0.5 1:3 29.43
2 5 10 50 1.0 1:4 33.70
3 5 15 70 1.5 1:5 36.80
4 5 20 90 2.0 17 46.15
5 10 5 50 1.5 1:7 37.19
6 10 10 25 2.0 1:5 35.30
7 10 15 90 0.5 1:4 46.72
8 10 20 70 1.0 1:3 41.82
9 20 5 70 2.0 1:4 36.29
10 20 10 90 1.5 1:3 41.23
11 20 15 25 1.0 17 30.65
12 20 20 50 0.5 1:5 37.96
13 25 5 90 1.0 1:5 35.56
14 25 10 70 0.5 17 32.11
15 25 15 50 2.0 1:3 37.22
16 25 20 25 1.5 1:4 36.95
I 146.08 138.47 132.33 146.22 149.7
I 161.03 142.34 146.07 141.73 153.66
I 146.13 151.39 147.02 152.17 145.62
Y 141.84 162.88 169.66 154.96 146.10
K 36.52 34.62 33.08 36.56 37.43
K, 40.26 35.59 36.52 35.43 38.42
K; 36.53 37.85 36.76 38.04 36.41
Ky 35.46 40.72 42.42 38.74 36.53
R 4.80 6.10 9.34 3.31 2.01
44
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<
]
K J
34F
A AA T BBEB CGGC DD, EEEE
Factor

B4 IEAZSEH A FOEH AL R 5

Fig. 4 Effects of orthogonal experiment factors on Mo grade
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Fig. 5 Effect of concentration of hydrofluoric acid on Mo

grade of molybdenum
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