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Experimental Study on High-Efficiency Flotation Separation of a Low-grade
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Abstract ; In a certain lead-zinc sulfide mine in Gansu province, the lead and zinc grades are 1.42% and
3.62%, respectively. Lead and zinc primarily exist in the form of sulfides. The rock-forming components CaO and
SiO, have relatively high contents, at 23. 72% and 45. 86 %, respectively. The gangue minerals are primarily quartz
(49.09%) and calcite (28. 21%). Galena and sphalerite exhibit significant intergrowth and symbiotic occurrence.
Given the characteristics of tight mineral distribution, high gangue mineral content, and difficulties in achieving
efficient lead-zinc separation, a priority flotation process was adopted to achieve efficient lead-zinc separation. The
lead-zinc flotation process consists of one roughing, two scavengings, and three cleanings. Lead flotation uses lime
as an inhibitor added to the grinding mill, ethyl thiocyanate as a collector, and the new thiol-based organic inhibitor
T7Z-3 added during lead concentration. Zinc flotation uses copper sulfate as an activator and pentyl xanthate as a
collector. The locked-cycle test of the whole process yielded lead concentrate with a grade of 63. 87% and a recovery
of 92.66%, containing 2. 00% zinc and 335. 10 g/t silver, as well as zinc concentrate with a grade of 55. 36 %
and a recovery of 97. 33%, containing 0. 48% lead. The addition of lime before grinding, the targeted inhibition of
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zinc inclusion by TZ-3 in the selective flotation stage, significantly improved lead recoveries and reduced reagent

consumption. Additionally, the synergistic optimization of copper sulfate and pentyl xanthate achieved efficient

separation and concentration of galena and sphalerite in the ore, providing important references and insights for the

green and efficient recovery and utilization of similar ore resources.

Key words ; lead-zinc sulfide ore;selective flotation; lead-zinc separation;depressant; TZ-3
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Table 3 Results of zinc chemical phase
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