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Table 1 Chemical multielement analysis results
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Table 2 Results of tin phase analysis of ore
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Table 3 Analysis results of sample particle size composition
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Fig. 1 Effect of slime removal yield on flotation tin concentrate
index
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Fig. 2 Desulphurization flotation experimental process
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Table 4 Desulfurization closed—circuit experimental results
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Fig. 5 Effect of PBL dosage on index of tin flotation concentrate
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Flotation Recovery of Fine—grained Cassiterite from a Copper Tailings Using a
Novel Combined Collector
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1. School of Mining Engineering, University of Science and Technology Liaoning, Anshan 114001, Liaoning, China;
2. Intelligent Mine Research Institute of University of Science and Technology Liaoning, Anshan 114051, Liaoning, China

Abstract: The flotation recovery of tin minerals in copper tailings with a tin grade of 0.47% was investigated through an
experiment conducted in Inner Mongolia. Cassiterite, the primary form of tin, predominantly occurred in the fine grain size
range of —0.043+0.005 mm and exhibited significant recovery potential. In order to improve the flotation recovery rate of
cassiterite, a novel combined collector named KDK—1, composed mainly of hydroxamic acid and synthesized in the
laboratory, was employed for conducting flotation experiments on the tailings. The tailings were first deslimed, followed by
sulfur removal and subsequent tin flotation processes. Using 120 g/t sodium hexametaphosphate as a regulator, 2000 g/t
KDK-1 as a collector, 50 g/t PBL as an auxiliary collector, and 10 g/t pine oil as a frother, closed circuit flotation
experiments using "one rougher—three cleaners—two scavengers" process resulted in a tin concentrate with a grade of 6.07%
and a recovery rate of 73.10%. The combined collector has a good collection effect on cassiterite, which is better than
ammonium butyrate black, and can efficiently recover tin resources in copper tailings. It also provides a reference for the
efficient recovery of low—grade fine cassiterite and the development of new collectors in the future.

Keywords: hydroxamicacid; combined collector; flotation; fine cassiterite; copper tailings

51 R R, ARFIE, T, BREEE, B0, J8 22, BB S O i (R 2 T b i AR B 4 [0). 7= R S A, 2025, 45(2):
102-107.
SHI Yuhang, SONG Baoxu, WANG Shuai, HUANG Enming, YANG Guang, ZHOU Lan. Flotation recovery of fine—grained
cassiterite from a copper tailings using a novel combined collector [J]. Conservation and Utilization of Mineral Resources, 2025, 45(2):
102-107.

& %8 M 4k ; http:/kcbhyly.xml-journal.net E-mail: kebh@chinajoumal.net.cn


https://doi.org/10.3969/j.issn.1002-5065.2023.22.046
https://doi.org/10.3969/j.issn.1002-5065.2023.22.046
https://doi.org/10.3969/j.issn.1002-5065.2023.22.046
https://doi.org/10.1016/j.apsusc.2020.147996
https://doi.org/10.1016/j.surfin.2024.104238
http://kcbhyly.xml-journal.net
http://kcbhyly.xml-journal.net
http://kcbhyly.xml-journal.net
mailto:kcbh@chinajoumal.net.cn

	引言
	1 样品性质与实验方法
	1.1 样品性质
	1.2 实验方法
	1.3 实验药剂

	2 实验结果与分析
	2.1 脱泥对锡石浮选的影响
	2.2 脱硫对锡石浮选的影响
	2.3 锡浮选
	2.3.1 调整剂六偏磷酸钠用量
	2.3.2 组合捕收剂KDK−1用量
	2.3.3 辅助捕收剂PBL用量
	2.3.4 锡浮选闭路实验


	3 结论
	参考文献

