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Table 1 Multi-element analysis results of leaching residues

S Fe Si Ca Mg As Zn Pb Ag* Au* Cu

44.33 14.33 2.04 0.89 0.60 0.02 4.24 2.65 192.00 0.12 0.36

* BT Ng/to
x2 WYHECESWER

Table 2  Analysis results of sulfur phase

TiH TR iRt Y] M
% 33.61 6.35 471 44.67
SN 75.24 14.22 10.54 100.00
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Table 3  Analysis results of particle size composition and
element distribution of zinc leaching residues

. . mnL/% IIATE%
Ridt/um  FEE/ % S Ag S Ag
+75 2.26 46.06 120.20 2.17 1.25
-75+43 0.41 54.25 98.20 0.46 0.18
-43+37 0.31 54.74 84.70 0.36 0.12

-37+20 19.21 69.80 54.40 27.95 4.80
-20+10 23.47 76.16 66.60 37.25 7.18
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it 100.00 4798 217.73  100.00  100.00
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Fig.1 Test process of the influence of dispersant on flotation
separation
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Fig.2 Effect of dispersant on flotation separation(ammonium dibutyl dithiophosphate 40 g/t)
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Fig.3 Laboratory test results
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Fig.5 Results of the open-circuit test
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Fig.6 Results of effect of combined collector on flotation
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Table 4 Results of the small closed-circuit and industrial test
L% 2R /%
Ag* S Ag
W 5295 8624 67.00 9335 14.93
ANRSEES RBHT 47.05 691 429.63  6.65  85.07
JEH 100.00 48.92 237.60 100.00 100.00
W 5504 8152 75.00 9171  17.37
Tolksede  RBH- 4496 9.02  436.63 829  82.63
JRHT 100.00 4892 237.60 100.00 100.00

*HA g/t
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Table 5 Chemical multielement analysis of concentrate

S So Ag* Pb Zn Cu Si As Fe Au* Ca Mg
81.52 64.43 75.00 0.60 3.60 0.48 1.02 <0.05 1.23 0.29 0.12 0.15
* B0 Mg/t
é:!: ? N Ay A
3 % B O 5. B LA R BN A, R R B AN
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Table 6 Chemical multi-element analysis of tailings

S So Ag* Pb Zn Cu Si As Fe Au* Ca Mg
9.02 7.82 436.63 5.74 0.89 0.22 4.46 0.28 21.47 <0.05 1.55 0.34
* BT Ng/to
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Flotation Separation of Sulfur and Silver-bearing Minerals from a Residue
Produced by Oxygen-pressure Leaching Process of a Zinc Sulfide Ore

WANG Qimiao', XIAN Yongjun', LIU Quanjun', XIE Tingfang’, WANG Guodong’
(1.Faculty of Resources and Environment, Kunming University of Science and Technology,
Kunming, Yunnan 650031, China; 2.Hulun Buir Chihong Mining Co., Ltd., Hulun Buir,
Inner Mongolia 021000, China)

Abstract: A large of leaching residue was left unprocessed after it was produced from Hulunbeier Chihong
Mining Co., Ltd. using the oxygen-pressure acid leaching process, and it contains 44.33% sulfur and 192 g/t
silver, in which 75.24% sulfur exists in the form of elemental sulfur and the silver is mainly distributed in
angle site and plumbojaro site with ultra-fine particle size. As a result, the residue is proposed as a valuable-
secondary resource. Effective separation and enrichment of sulfur and sliver-bearing minerals prior to
metallurgy is commonly required for improving the extraction efficiency of values in the residue, due to the
technological and economic constraints of direct metallurgy. In this work, according to the properties of the
leaching residue and sulfur flotation process used in practice, the sulfur-silver flotation separation tests were
performed. At the optimized operation conditions, a concentrate with grades of 86.24% sulfur and 67 g/t
silver at recoveries of 93.35% sulfur and 14.93% sliver was obtained via the bench-scale circuit flotation test.
Correspondingly, an industrial-scale test achieved for the effective separation of sulfur and silver-bearing
minerals in the residue. It produced a concentrate assaying 81.52% sulfur and 75 g/t silver with 91.71%
sulfur and 17.37% silver recoveries. The tailing assays 9.02% sulfur, 436.63 g/t silver and 5.74% lead. The

industrial index has been significantly improved compared with the previous production.
Keywords: zinc sulfide; oxygen pressure leaching; leaching residue; floatation separation; sulfur; silver-
containing minerals; industrial test
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