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Recovering tin and iron from veintin tailings in Yunnan tin group by
roasting—cohesion—magnetic separation technology
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(1. Faculty of Land and Resource Engineering, Kunming University of Science and Technology,
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Abstract: A short-process and novel technology of recovering tin and iron by roasting—cohesion—magnetic separation
from the coarse-grained part of the vein tin tailings in Yunnan Tin Group in China, was developed based on the
investigation on properties of mineralogy. The changes in micromorphology and phase composition were discussed by
SEM, EDS and XRD, and the separation mechanism of tin and iron minerals with gangue minerals or tin minerals with
iron minerals was analyzed. The results show that tin minerals are mainly disseminated in iron minerals in the form of
superfine grains and isomorphism, and few in gangue minerals. Thus, the gravity, flotation and magnetic process are
unable to separate tin and iron minerals from gangue minerals effectively or recover tin and iron comprehensively. The
iron concentrate with a grade of 66.58% Fe and a recovery of 86.16% and the tin concentrate with a grade of 4.56% Sn
and a recovery of 63.80% can be obtained under the conditions of roasting temperature of 898 K, roasting time of 40 min,
mass fraction of reducing agent 3 of 5% (mass fraction) and cohesion agent of 6 kg/t by the new technology. The
high-efficiently separation and synchronous recovery of tin and iron minerals are realized.
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Table 1 Main composition of raw ore (mass fraction,%)

Sn Fe CaO MgO
0.38 22.41 34.06 4.81
Si0, Mn S P

1.6 0.31 0.58 0.035
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Table 2 Chemical phases of tin in raw ore

Tin mineral Mass fraction/%  Distribution rate/%

Cassiterite 0.367 94.59
Acid soluble tin 0.021 5.41
Total tin 0.388 100.00
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Table 3 Chemical phases of iron in raw ore

Iron mineral Mass fraction/%  Distribution rate/%

Magnetite 0.50 2.17
Siderite 0.50 2.17
Iron silicate 3.76 16.32
Ferrous sulfides 0.63 2.74
Hematite and 17.64 76.60
limonite
Total iron (Fer) 23.03 100.00
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Table 4 Analysis results of particle size and distribution of Fe and Sn in different particle sizes in raw ore

Particle size/mm Yield/% Fe
Mass fraction/%  Distribution rate/% Mass fraction/%  Distribution rate/%
>0.30 12.90 0.27 9.01 15.74 9.28
0.15-0.30 63.76 0.38 62.69 21.64 63.15
0.10-0.15 18.28 0.49 23.17 26.71 22.35
0.074-0.10 0.90 0.44 1.02 25.96 1.07
0.045-0.074 2.66 0.37 2.55 24.69 3.01
0.037-0.045 0.64 0.34 0.56 20.13 0.59
<0.037 0.86 0.45 1.00 13.89 0.55
Total 100.00 0.39 100.00 21.85 100.00
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Table S Industrial analytical results of reducing agents

Reducing Mass fraction/%

agent No.  Water  Volatile Ash Fixed carbon
1 4.30 46.10 10.42 39.18
2 2.23 10.68 20.65 66.44
3 1.02 2.38 14.26 82.34
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Fig.1 SEM images of raw ore: (a) Symbiotic or enwrapped
relationship between iron and tin minerals; (b) Symbiotic or

enwrapped relationship between tin and gangue minerals
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Table 6 Results of comprehensive conditions

M Grade/% Recovery/%
ass
Product .

fraction/% g Sn Fe Sn
Iron

29.00 66.58 0.43 86.16 32.92
concentrate
Tin 530  47.94 456 1134 63.80
concentrate

Tailings 62.20 0.90 0.02 2.50 3.28

Raw ore 100.00 22.41 0.38  100.00 100.00
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