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Process mineralogical research and recovery process of sulfur-containing
minerals in polymetallic tin-containing sulfide ore in Wenshan, Yunnan
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Abstract: The process mineralogy of the mine was systematically studied by using XRD, XRF, optical
microscope, scanning electron microscopy (SEM), and MLA analysis, and a selection scheme was
proposed. The polymetallic tin-containing sulfide ore in Wenshan, Yunnan, was used as the research
object. The results show that the element with the highest recovery value is tin, mainly in the form of
cassiterite. Sulfide ores include pyrrhotite, toxic sand, sphalerite and pyrite, among which pyrrhotite is
the main sulfur-containing mineral. The sample contains a small amount of magnetite. The main gangue

minerals are mainly chlorite, quartz and biotite. The concentration test utilizes a combined method of “magnetic
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separation iron removal —37 pm classification — coarse grain gravity — fine grain flotation” to produce

fine sulfur concentrate with S grade and recovery rate of 21.60% and 81.42%, respectively, and

subsulfur concentrate with S grade and recovery rate of 26.19% and 87.71%, respectively, with good

desulfurization effect, laying the groundwork for thorough cassiterite recovery.

Key words: tin-bearing sulfide ore; pyrrhotite; process mineralogy; concentration
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Table 1 X-Fluorescence spectrum analysis results /%
JLR Si Fe Ca Mg Al S K F
o 12 9 5 4 2 1 0.8
JLE Sn Ti Mn As Zn Na P Rb
o 0.2 0.2 0.2 0.1 0.1 0.07 0.02 0.02
JLR 1 Cl Cu Sr Zr Bi
= 0.02 0.01 0.01 0. 004 0. 004 0.003
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Table 2 Chemical multi-element analysis results /%
JLHR S Fe SiO; Al O3 MgO CaO
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Table 3 Main mineral contents in ore /%
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W4 R EEA A A oA A AINA Lizpat BHEA eyl 7 il
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Fig. 1 Ore MLA analysis result(some areas)
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Table 4 Sulfur distribution rate in each major sulfur-containing mineral /%
/B L7k i WY S WY S iy i S 14y B
Wy 9. 56 36. 65 3. 504 94. 4
b 0.45 19. 69 0. 089 2. 40
HAkH” 0. 10 53. 45 0.053 1. 43
k220N 0.14 36. 03 0. 050 1. 35
HH 0.03 34. 92 0.010 0.27
HE TR 0.03 19. 35 0. 006 0.15
pEAT 0 13. 40 0 0
He 89. 69 — — —
ait 100. 0 — 3.712 100. 0
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Fig. 2 Positive cumulative particle size curves of

major sulphide minerals
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Table 5 Particle size composition and distribution
rate of specimens /%
AL/ pm R S fh L S 43 A %

+150 14. 54 0. 83 3.25
—150+75 20.63 3.3 18. 45
—75+53 12. 46 3.93 13.27
—53-+37 11.51 4. 26 13.29
—37-+27 10. 56 4.92 14.08
—27+19 9.46 4. 44 11. 38
—19 20. 84 4. 65 26. 26
Al 100. 0 3.69 100. 0
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Table 6 Dissociation degree of mineral dissociation for main purposes /%
kT __ IAllﬂﬁN‘ﬁﬁgﬂ A :

W R R PR B

100% AU 71.57 84. 88 75.06 27.52

75% <x << 100% 3/4 B —ZME 20. 06 2. 24 12. 4 6.67
509 <x < 75% 1/2 ffes—3/4 ff e 4. 09 8. 64 0.7 4.15
25% <x < 50% 1/4 ffB—1/2 5 2.42 0.73 3.98 21. 23
0% <a<<25% KRE—1/4 5 1.86 3.51 7.86 40. 43

SR NS P s o BT o - 1 A
71.57%, 3/4 ff B —5¢ 4 i B W) WO 5 20. 06 %5
FWWME T, 582 E (100 % B 1) BUkL

hi 84.88% s LW IK 5E 4 i B UKL 5 75.06% 5
DRVEE ) B B AR . 52 4 5 (100 %0 it B5) 1Y Yt
B 27.52% . BRINEER AN, RERERE . 7 AbFEE



F % s L2 RS HRAT B EHR Y T2 Y E i e T - 125 -

e SRR B WURL IS 7000 LA b BRI B RO
Ly

~— N
B

BB

kw4

0.04 mm

Wk

o T

0.1 mm

3.4 FECWMTUHHRAHENBFRE
EEE BT R AR AR WA 3 BR

/273

RSB

S
Rk

{7473

0.1 mm

INBEO™ ke

kB ERA TEERE

0.04 mm

B3 FESMTWHERHHE(ERRETRAELE) (BEKT SAET . BETRKGTWESE; (D)BRERENSD.
B MLERY BN, MRT SHERT ELE; (ERTERATHELS; (DAFTHEREAREERY,
HEHMERT . ART EE

Fig. 3 Inlaid characteristics of major sulfur-containing minerals(a)pyrrhotite is associated with sphalerite, chalcopyrite and

gangue minerals; (b)Monomer dissociated toxic sand, magnetite, pyrrhotite particles, magnetite and pyrrhotite synthesis;

(c) pyrite is associated with gangue minerals; (d)Sphalerite is covered with dust-spotted pyrrhotite and is associated with

pyrrhotite and pyrrhotite
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Fig. 4 Inlay characteristics of other minerals: (a){ine-grained cassiterite encapsulated in pyrrhotite; (b)cassiterite semi-

wrapped-wrapped in biotite; (c)magnetite is self-shaped-semi-automorphic-granular, and is associated with gangue minerals;

(d)monomerically dissociated magnetite and pyrrhotite; (e)quartz, fluorite and calcite are all associated with metallic

minerals; (f)chlorite is associated with calcite, quartz and metal minerals; (scanning electron microscopy: (a—b);

single polarization map under microscope: (c—f))
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Fig. 5 Flow diagram of the joint process of “magnetic iron

removal-whole particle level flotation desulfurization”
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Table 6 Flotation desulfurization test results /%
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Fig. 6 Flowsheet of the joint process of “magnetic separation iron removal —37 um grading— coarse grain gravity-fine flotation”
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Table 7 Flotation desulfurization test results /%
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