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Experimental Study on the Cassiterite Flotation with a New Type of Auxiliary Collector SN-F
CAI Guihong', ZHANG Zijiang® ., L1 Zuzhong®
(1.Yunnan Runkuang Mining Technology Development Co., Ltd., Kunming. Yunnan 652103, China;
2.Yunnan Hualian Zinc & Indium Co., Ltd., Wenshan Zhuang and Miao Autonomous Prefecture, Yunnan 663701, China;

3.Qingdao Xinrun Mining Technology Co., Ltd., Qingdao, Shandong 266041, China)

Abstract: As an auxiliary collector, tributyl phosphate has lots of shortcomings, such as high sensitivity to process conditions,
unstable foam, low recovery rate and high reagent consumption in cassiterite flotation of a concentrator in Yunnan. In order to
solve these problems. a new type of auxiliary collector SN-F was developed. The adaptability of two auxiliary collectors under
different slurry pH, flotation concentration, grinding fineness and aeration rate was compared and investigated through
conditional and industrial experiments. The results show that SN-F performs the best when the slurry pH is 6 =8 and the slurry
mass concentration is 45%. The recovery effect of cassiterite adding SN-F under the condition of grinding fineness of —37 pum
accounting for 72.11% is significantly better than that adding tributyl phosphate. The industrial test results show that SN-F can
increase the cassiterite recovery rate by 10.69 percentage points, improve the concentrate grade by 0.63 percentage points, and
reduce the reagent cost by 34.31%. The auxiliary collection capacity and foam stability are good, and the adaptability to
complex slurry is stronger, providing an economical and feasible solution for the efficient separation of fine-grained cassiterite.
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Table 1 Multi element analysis results of raw ore

Sn Cu Zn Fe S
0.283 0.007 0.031 9.13 0.287
Al O3 CaO As SiO; MgO

2.37 6.25 0.014 31.04 7.47
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Table 2 Particle size analysis results of ore sample

LR/ ppm TEE) % Sn i/ % Sn 434 %/ %
+74 1.33 0.089 0.42
+45~—74 15.20 0.104 5.58
+37~—45 11.36 0.104 1.97
—37 72.11 0.350 89.03
A1t 100.00 0.283 100.00
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Fig.1 Experimental flowchart
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Fig.2 The influence of pulp pH value on flotation indicators
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Fig.3 The influence of pulp mass concentration

on flotation indicators
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Fig.4 The influence of fineness on flotation indicators
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Fig.5 The influence of air on flotation indicators
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Fig.7 The influence of assistant collector dosage

on flotation indicators
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Fig.8 Flowchart of open circuit test
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Table 3 Results of open circuit test
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Fig.9 Flowchart of closed circuit test
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Table 4 Results of closed circuit test

5 By i) Z FEE/ Y% Snfmfi/ % Sn BICR /%
L XN 2.53 4.470 39.75
2 3.34 1.690 19.82
1 13.47 0.305 14.42
AR = T R 71 4.33 0.287 3.37
H2 3.38 0.183 2.17
R 72.95 0.076 20.47
A 100.00 0.285 100.00
it 1.92 6.410 13.61
i 2 2.97 2.262 23.82
i1 13.92 0.214 10.57
SN-F H1 1.17 0.232 3.43
H2 3.82 0.142 1.93
R 73.20 0.064 16.64
&it 100.00 0.281 100.00
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ByR - 2.60 4.280 74.71
Wi =T R =20 97.40 0.075 25.29
A1t 100.00 0.282 100.00

""""""""""""" W 344 4440 76.90
SN-F 2200 96.56 0.069 23.10
it 100.00 0.284 100.00
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Fig.10 Flowchart of industrial test
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Fig.11 Statistical comparison results of

industrial test indicators
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Table 5 Comparison results of the relative costs of mineral

feeding agents with different assistant collectors (JT/t)
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