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Table 1 Analysis results of chemical composition in the sample

By Au? Ag? S Cu Pb Zn
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Table 2 Mineral composition determination results
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Table 4 Particle size and liberation degree determination results
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Table 3 Analysis results of gold occurrence states

VR EL S X EE/%  w(Aw)/(g-th)  DAE/ %
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Fig. 1 Results of grinding fineness tests
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Fig. 3 Results of slul furic acid dosage test
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Fig. 5 Results of the XTB dosage test
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Fig. 6 Results of No. 2 oil dosage test
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Fig. 7 Results of the XTQ dosage test
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Fig. 8 Effect of pulp concentration on flotation performance
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Fig. 9  Flowchart of closed-circuit flotation test
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Experimental study on combined machine—column flotation of a low-grade gold ore

Yue Zengjian
(Shandong Yantai Xintai Gold Mining Co., Ltd.)

Abstract: Non-ferrous metal sulfide ores exhibit complex mineralogical properties and contain multiple valuable
elements, making it difficult to achieve ideal indicators using a single collector. Combined collectors can produce syner-
gistic effects, facilitating the efficient separation and comprehensive recovery of complex polymetallic sulfide ore
resources. In this study, a detailed process mineralogy analysis was conducted on a low-grade gold ore, followed by
experimental research on gold extraction. Results indicate that the gold minerals in the ore are fine-grained and
dispersed within gold-bearing minerals. By employing a combined machine—column flotation process to treat this
low-grade refractory ore, along with the addition of the combined collector XTB and the combined frother XTQ, the
flotation performance of gold is significantly improved. In closed-circuit tests with a grinding fineness of —0.074 mm, a
gold concentrate with a grade of 38.00 g/t and a recovery of 76.41 % is obtained. This process achieves efficient re-
covery of valuable elements and maximizes the utilization of mineral resources.

Keywords: combined machine—column flotation; low grade; combined reagent; flotation column; flotation

machine; collector



