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Study on the Effect of a New Sulfurizing Agent on the Sulfuration Flotation Behavior of Azurite and Its Mechanism
LIN Yuemeng , HAN Baisui, XIE Haoyu, XU Wentao

(School of Mining Engineering, University of Science and Technology Liaoning, Anshan, Liaoning 114051, China)

Abstract: To achieve efficient flotation of azurite, the influence of a new sulfurizing agent, GX2, on the sulfide flotation
behavior of azurite was investigated through single-mineral flotation tests, with comparisons made to sulfurizing agents such as
ammonium sulfate and sodium sulfide. Testing methods including Zeta potential measurement, contact angle tests, adsorption
capacity tests, and X-ray photoelectron spectroscopy analysis were employed to explore the sulfidation mechanisms of different
agents on azurite. The results indicate that GX2 exhibits superior sulfidation performance compared to the other two agents.
Under conditions of pulp pH of 9, sulfidation time of 2 min, dibutyl dithiophosphate dosage of 120 mg/L., GX2 dosage of 20
mg/L, and collector oil dosage of 80 mg/L, the maximum flotation recovery rate of azurite can reach 94.37%. GX2 acts on the
surface of azurite through chemical adsorption, enhancing its electronegativity and forming hydrophobic Cu—S components on
the mineral surface, thereby increasing the adsorption capacity of collectors and improving the sulfidation effect on the mineral
surface.
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Fig.1 XRD pattern of pure mineral samples of azurite
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Table 1 Chemical multi-element analysis of

pure mineral samples %
Cu Fe Al Si HoAl
53.47 0.21 0.82 1.26 44,24
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Fig.3 Influence of stirring speed on

the floatability of azurite
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Fig.4 Influence of sulfurization time on

the floatability of azurite
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Fig.5 Influence of pulp pH on the floatability of azurite
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Fig.6 Influence of collector on the

floatability of azurite
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Fig.7 Influence of different sulfurizing agents

on the floatability of azurite
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Fig.8 Influence of different sulfurizing agents on

the Zeta potential of azurite
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Fig.9 Contact angles of azurite before and after interaction with different sulfurizing agents in a system without collector

H1 9 AT 5T T4 Ak A O 26.90°. 8 T
SEOKTER W) . 2200 R B P A 2 e 9 4 ik £ R
30.01°, 5 85 H B 4l 6 ) 3% 100 R LC WA S . 24K
A5 B AL B T ik A 26, 907 39 I =
43.60°, LB O W I o 33k Ul WD AL AL 4 A I AT BY
T4 iR 47 ) R i A K L 20 i B T AT Y T T

(b) WIRT +BiER
10 AHEACRTETRREANIERAMBEEEY EMB

Fig.10 Contact angles of azurite before and after interaction with different sulfurizing agents under collector system
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Fig.11 Adsorption capacity of collectors on the surface of

azurite at different concentrations of sulfurizing agents
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Fig.12 Full XPS spectra of azurite surface before and

after treatment with different sulfurizing agents

2 AEABmAFLEGFEEFET REATEENEE
Table 2 Relative contents of surface elements of azurite

before and after treatment with different sulfurizing agents

T B/ %
FE
Cls O 1s Cu 2p S 2p
W 34.32 50.07 14.38 1.23
WM+ ksl 39.65 42.19 13.81 4.35
HH A+ GX2 40.36 42.97 9.39 7.28
WY R 34.24 50.83 13.39 1.54
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Fig.13 XPS spectra of C 1s on azurite surface

before and after treatment of sulfurizing agents
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Fig.14 XPS spectra of O 1s on azurite surface

before and after treatment of sulfurizing agents
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before and after treatment of sulfurizing agents
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