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Study on the Interaction between Depressants Zinc Sulfate and Xanthate
on the Flotation of Sphalerite
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Abstract

In this study, the depression behavior of zinc sulfate on the sphalerite with the addition of potassium butyl xanthate was
investigated to clear the relationship between zinc sulfate and xanthate in depression of sphalerite. As a result of the experiment,
it was confirmed that the depress effect of zinc sulfate on the sphalerite declined with the increase of its addition amount. From
the results of SEM-EDS and FT-IR analysis, it was found out that the amorphous precipitate of metal xanthate (Zn-BX) was
formed in sphalerite concentrate, when the solubility product of [Zn]-[BX] in the pulp solution exceeded 3.71x10™"", which is
the solubility of Zn-butyl xanthate. It is considered that the Zn-butyl xanthate had a negative effect on the depression of
sphalerite.
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Fig. 1. X-ray diffraction pattern of start material.
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Fig. 2. Schematic diagrams of (A) experimental flow chart
and (B) equipment of Hallimond Tube-flotation®.
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Fig. 3. Effect of PBX on sphalerite floatability as a function of dosage.
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Fig. 4. Effect of Zinc sulfate on sphalerite floatability as a function of dosage.
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Table 1. SEM photos and EDS measurement results
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Items SEM photos EDS
Element Weight % Atomic %
Concentrate Sulfur 59.0 74.6
Zinc 41.0 25.4
Element Weight % Atomic %
Tail Sulfur 75.0 59.1
Zinc 23.2 373
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Table 2. IR-spectrum reference of potassium butyl xanthate”

(Unit : cm™)
Functional Group Wavenumber'
-C=Sor C-S 673, 1130
C-H bonding 920-720, 1500-1400, 3000-2900
C-0-C 1100-1000
CO, 2600-2400

Table 3. Results of ICP measurement for Zn ion in solution

(per 0.5 g of sphalerite) (Unit : mM)
Dosage 0.25 0.5 1 2 4
Adsorption | 0.219 0.493 0.981 1.49 2.61
Residual 0.031 | 0.007 | 0.019 0.51 1.39
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Table 4. Product of The solubility product of residual Zn ions and xanthate ion (Unit: mM)
Zinc sulfate Dosage 0.25 0.5 1 2 4
Xanthate Residual 0.031 0.007 0.019 0.51 1.39
0.1 3.11x10°3 7x107" 1.94x107" 5.07x10™"2 1.39x10™"
0.2 1.24x1012 2.80x107™" 7.78x107" 2.03x10™" 5.56x10™""!
0.3 2.80x107™" 6.30x10™" 1.75x10™2 4.57x10™ 1.25x10™°
0.4 4.98x10™" 1.12x107" 3.11x10™" 8.12x10™""! 2.22x10"°
0.5 7.78x107"2 1.75x10°"2 4.86x10" 1.27x107"° 3.47x10™°
1 3.11x10™" 7.x107"? 1.94x10™" 5.07x10™"° 1.39x10”
2 1.24x101° 2.80x10™" 7.78x10™" 2.03x10” 5.56x10°
3 2.80x107° 6.30x10™" 1.75x107'° 4.57x10° 1.25x10°®
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