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New Technology for Efficient Pre-concentration of Cassiterite in Waste
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Abstract: A new high-efficiency pre-enrichment technology was studied for the recovery of non-ferrous metals
from waste rock of mining stripping in Yunnan Dulong. The process mineralogy results showed that the waste rock
contains about 0. 1% Sn,and the associated relationship of the different valuable minerals was relatively simple. The
tin-containing stripped waste rock were divided into four size fraction(—120— +25, —25—+5,—5—+0.5 and

—0.5 mm) . The photoelectric concentrator was used for pre-enrichment recovery for — 120 — +25 mm size

W B :2022-06-17
ESTIE:EEARPEIESEIIT H (51764024,51764025) 5 7 F 44 I 3 6 BF 58 11 %1 (2018FB086, 2019FA021)
Fund: Supported by National Natural Science Foundation of China (51764024 ,51764025) ; Applied Basic Research Project of Yunnan Province
(2018FB086,2019FA021)
EEB 5 0981, 5 4 IE S LRI, EZAFG W L LREE
BEEER A BA976—) 55 14 @z, TGP0 LR B IRE G 58 R
#oOMECLI965—), ks, R HR BN A I T R B R R [l WM
SRR s, BIH 0 L B R A TP A S AR L] A @&EIE-ZOZZ.M(S)) :92-100.
MO Feng,CAO Yang, LAN Zhuoyue, et al. Study on New Technology for Efficient Pre-concentration of Cassiterite in Waste Rock of Mining
Stripping in Yunnan Dulong[ ]J]. Nonferrous Metals Engineering,2022,12(9) :92-100.



%93 B WESE R R TR B O P O R RUE SRR R 93

fraction. The coarse jig was used for pre-concentration recovery for —25— +5 mm size fraction. The fine-grain jig

was used for pre-concentration and recovery for the —5— -+ 0.5 mm size fraction. Pre-enrichment recovery was

carried out by spiral concentrator for the — 0.5 mm size fraction. By using different beneficiation processes and

combined equipment to pre-enrich tin-containing waste rock with different size fraction, the obtained concentrate

products had a tin grade of 0.29% with a recovery of 56.82%, and the enrichment ratio was 2.74. The new

technology of pre-enrichment is of great significance to the security of strategic tin resources, the improvement of

comprehensive utilization of tin resources,and prolonging the service life of mines.

Key words: waste rock of mining stripping; cassiterite; pre-concentration; photoelectric concentrator; jig;

spiral concentrator
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Table 1 Multi-element analysis results of waste rock of mining stripping /%
Elements Sn Cu Zn As S CaO
Content 0.11 0.12 0. 20 0.25 0. 46 4.21
Elements Al Oy Fe K MgO SiO; F
Content 18. 43 8.23 1. 10 3. 26 45.74 0.75
x2 RBFEEAD Sn YA
Table 2 Phase analysis of Sn in waste rock of mining stripping /%
Sn phases Cassiterite Acid soluble tin Total
Content 0. 097 0. 003 0. 100
Distribution 97. 00 3.00 100. 0
L
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photoelectric separator
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Table 3 Experimental results of photoelectric pre-concentration under density threshold of 180

Test group number Product name Yield/ % Sn grade/ % Sn recovery/ % Sn enrichment ratio

Concentrate 19.07 0. 184 55.33

1 Tailing 80.93 0. 035 44. 67 2.90
Feeding 100. 0 0.063 100. 0
Concentrate 20. 39 0.314 64.63

2 Tailing 79.61 0. 044 35. 37 3.17
Feeding 100. 0 0. 099 100. 0
Concentrate 22.02 0.192 63.62

3 Tailing 77.98 0.031 36. 38 2. 89
Feeding 100. 0 0. 066 100. 0
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Table 4 Experimental results of jigging preconcentration of —25~ +5 mm waste rock

Stroke times/(times * min~ ') Product name Yield/ % Sn grade/ % Sn recovery/ % Sn enrichment ratio
Concentrate 10. 64 0. 208 38. 24 3.59
108 Tailing 89. 36 0. 040 61.76 0. 69
Feeding 100. 0 0. 058 100. 0
Concentrate 20. 84 0. 181 49. 05 2.35
114 Tailing 79.16 0. 050 50. 95 0. 65
Feeding 100. 0 0.077 100. 0
Concentrate 12. 65 0. 145 21. 47 1.70
120 Tailing 87. 35 0.076 78.53 0. 89
Feeding 100. 0 0. 085 100. 0
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Table S Experimental results of effect of stroke on pre-concentration of waste rock containing tin

Stroke/mm Product name Yield/ % Sn grade/ % Sn recovery/ % Sn enrichment ratio
Concentrate 15. 30 0.323 45. 46
9. 36 Tailing 84.70 0.070 54. 54 2.97
Feeding 100. 0 0. 109 100. 0
Concentrate 18. 28 0. 280 49. 47
10. 92 Tailing 81.72 0. 064 50.53 2.71
Feeding 100. 0 0.103 100. 0
Concentrate 24.56 0.218 50. 51
12. 48 Tailing 75. 44 0. 070 49. 49 2.06
Feeding 100. 0 0. 106 100. 0
K6 MAMNEBEAMEELMAXEER
Table 6 Experimental results of effect of punching times on pre-concentration of waste rock containing tin
Stroke times/(times * min~ ') Product name Yield/ % Sn grade/ % Sn recovery/ % Sn enrichment ratio
Concentrate 13.71 0.302 39. 33
216 Tailing 86. 29 0.074 60. 67 2. 87
Feeding 100. 0 0.105 100. 0
Concentrate 18. 28 0. 280 49. 47
252 Tailing 81.72 0. 064 50. 53 2.71
Feeding 100. 0 0.103 100. 0
Concentrate 20. 60 0. 246 49.19
288 Tailing 79. 40 0. 066 50. 81 2. 39
Feeding 100. 0 0.103 100. 0
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Table 7 Experimental results of effect of bed thickness on preconcentration of waste rock containing tin

Thickness of bed Yield/ %

Product name

Sn grade/ % Sn recovery/ % Sn enrichment ratio

layer/mm
Concentrate 26.22 0.301 53.33
30 Tailing 73.78 0. 094 46. 67 2.03
Feeding 100. 0 0. 148 100. 0
Concentrate 20.51 0. 396 52. 39
35 Tailing 79. 49 0. 093 47. 61 2.96
Feeding 100. 0 0.155 100. 0
Concentrate 11. 88 0.512 39. 44
40 Tailing 88. 12 0. 106 60. 56 3.33
Feeding 100. 0 0. 154 100. 0
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Preconcentration test results of spiral separator

Equipment types Product name Yield/ % Sn grade/ % Sn recovery/ % Sn enrichment ratio

Concentrate 24. 80 0.237 41. 46
Middling 28. 87 0.097 19. 68

QL12AP N 1. 67
Tailing 46. 33 0.119 38. 86
Feeding 100. 0 0.142 100. 0
Concentrate 25. 81 0. 280 50. 81
Middling 48. 39 0.092 31. 38

QL11BK N 1.97
Tailing 25. 80 0.098 17. 81
Feeding 100. 0 0.142 100. 0
Concentrate 11. 20 0. 558 43.11
Middling 39. 87 0. 106 29. 24

QLYOAP N 3.85
Tailing 48.93 0.082 27. 65
Feeding 100. 0 0. 145 100. 0
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Waste rock of mining stripping
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Fig. 4 Principle processing flowsheet of pre-concentration of waste rock of mining stripping
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Table 9 Technical index of pre-concentration of waste rock of mining stripping

Sn
Beneficiation - -
Product name . Waste rock Concentrate  Concentrate  Enrichment Operation
process Yield/ % i . /
grade/ % yield/ % grade/ % ratio recovery/ %
Waste rock of mining stripping  Photoelectric
44. 00 0.099 8.97 0.314 3.17 64.63
(—120—+25mm) concentrator
Waste rock of mining strippin,
€ SHIPPINE o arse jig 30. 00 0.077 6. 26 0.181 2.35 49.05
(—25—+5 mm)
Waste rock of mining stripping - . - . o o
Fine-grain jig 22.00 0. 155 4.51 0. 396 2.56 52.39
(—5—-+0.5 mm)
Wast k of mining strippi Spiral
Aste Tock of minme strippme pira 4.00 0.142 1.03 0. 280 1.97 50. 81
(—0.5 mm) concentrator
Total 100. 0 0. 106 20.77 0. 290 2.74 56. 82
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