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Enhanced Recovery by Stepwise Separation of
Molybdenum-Bismuth Sulfide Ore in Shizhuyuan
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(1. Changsha Research Institute of Mining and Metallurgy Co., Lid., Changsha 410012, Hunan, China; 2. Hunan
Shizhwyuan Nonferrous Metals Co., Lid., Chenzhou 423000, Hunan, Hunan)

Abstract; The polymetallic ore from Shizhuyuan of Hunan Province was taken for research. Based on the characteristics
of uneven coarse-fine dissemination of minerals and insufficient deliberation of Mo-Bi sulfide ore for flotation, an
enhanced recovery technology by stepwise separation was developed for the low-grade Mo-Bi sulfide ore. The results show
that an experiment by adopting such stepwise separation technique produced a bulk flotation concentrate grading 1.31%
Mo and 2.83% Bi at corresponding recoveries of 88.43% and 85.99%, presenting 5.34 and 4.80 percentage points up,
respectively, compared to on-site conventional bulk flotation process. This creates favorable conditions for the following
tungsten flotation from the bulk flotation tailings. It is shown that a closed-circuit tungsten flotation can produce a
tungsten concentrate grading 44.64% WO, at 84.12% recovery.
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Table 1 Main mineral composition of sample %
HET BEY OEHET BN Ba BEEY W SRBEke-
0.31 0.12 0.08 0.11 0.12 0.75 0.39 0.24
WwH A% KA TRMA dofA EYE AWAa WA
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Table 2 Liberation degree of sulfide minerals in flotation feed
" HEANE %

TUER  RE% >3/4 1/2~3/4 1/4~1/2 <1/4
W 76.98 5.31 7.99 1.86 7.86
AT 57.03 3.70 4.59 4.50 30.18
ke 82.15 10.87 2.78 1.23 2.97
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Table 3  Liberation degree of sulfur minerals

in middlings from the first cleaning

AR %

VOER A% >3/4 1/2~3/4  1/4~1/2 <1/4
Hy ) 76.00 10.19 5.29 3.92 4.60
BLE) 59.23 10.47 7.54 7.34 15.42
ek 83.16 11.05 2.56 1.93 1.30
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Table 4 Liberation degree of sulfide minerals

in scavenging concentrate

) . . AR/ %

VOER A% >3/4 1/2~3/4 1/4~1/2 <1/4
R 45.20 7.34 5.69 15.94 25.83
LS} 30.03 7.98 5.98 14.36 41.65
Ak 67.72 17.55 5.28 5.70 3.75
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Fig.1 Technical route of enhanced recovery

by stepwise separation of sulfide ore
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Fig.2 Comparative test results of collector types
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Fig.3 Collector dosage test results
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Fig.4 Na,CO, dosage test results
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Fig.5 Sodium silicate dosage test results
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Fig.7 Pulp concentration test results
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Table 5 Liberation degree of Mo and Bi minerals

in Mo-Bi scavenging concentrate after regrinding

AR/ %
W4 44 B /%
THER SR % >3/4 1/2~3/4  1/4~1/2 <1/4
Y 80.20 4.87 2.43 4.52 7.98
) 58.60 9.57 6.12 8.77 16.94
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Fig.8 Flowchart for closed-circuit flotation of sulfide ore
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Table 6 Test results of closed-circuit flotation of sulfide ores

T 7 L/ % %,/ %
. /%
g % Bi s Mo Bi S

K0~ 244 157 337 37.35 83.09 81.19 90.27
B R 9756 0008 0.020 0.0 1691 1881  9.73
49 100.00  0.046 0.101  1.01 100.00 100.00 100.00
gge W 35 131 283 2910 8843 85.99 90.45
Ak EH° 96.85  0.006 0.015 0.10 11.57 14.01  9.55
PIE /A5 10000 0.047  0.104 101 100.00 100.00 100.00
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