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Table 1 Proportion of amines with various carbon numbers in ten amines
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Table 2 Chemical multielement analysis of raw ore
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Fig.1 Effect of fatty amine collector dosage on flotation index
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Fig.2 Effect of amine ether reagent dosage on flotation index
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Fig.3 Effect of isodecanetramine and C10 ether amine collector dosage on flotation index
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Table 3 Results of amine reagent reverse flotation test
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Comparison of Desilication Performance of Several Amine Ion Collectors
in Reverse Flotation of Phosphate Rock

Yan Yawen', Luo Huihua', Guo Yafei', Zhao Zeyang', Zhang Zhenghu', Zhang Zhenyi’
(1.Xingfa School of Mining Engineering, Wuhan Institute of Technology, Wuhan, Hubei, China; 2.Xiaogan
Tianxiang Mining Technology Co., Ltd., Xiaogan, Hubei, China)

Abstract: In order to realize the desilication of phosphate rock by reverse flotation, the selection of
appropriate amine collectors and reasonable flotation conditions are the key to the desilication of phosphate
rock by reverse flotation. Through flotation experiments, the collection effects of four different amine
collectors, including fatty amines, amine ethers, ether amines and oxidized amines, on quartz were
compared. The experiments show that different amine collectors have different flotation properties for
collophanite at the same pH value. In weakly alkaline medium, the basic order of the collection capacity of
fatty amine reagents for SiO, is as follows: the flotation collection performance of coconut diamine for
silicate minerals is better than that of n-octylamine, dodecylamine, coconut diamine and isothirteen amine,
but the loss rate of phosphorus by isothirteen amine reagent is lower, followed by coconut diamine,
dodecylamine, coconut oil amine and n-octylamine had greater loss of phosphorus. The collection capacity
of amine ethers for SiO, is as follows: the collection capacity of coconut amine polyoxyethylene ether for
silicate minerals is stronger than that of dodecylamine polyoxyethylene ether, and the P,O; loss rate of
flotation tailings of dodecylamine polyoxyethylene ether is higher than that of coconut amine
polyoxyethylene ether; The collection capacity of ether amine reagents for SiO, is as follows: the collection
capacity of isodecanetramine for silicate minerals is weaker than that of C10 ether amine, and the loss rate of
P,0O; of isodecanetramine flotation tailings is higher than that of C10 ether grease; The test results show that
the flotation performance of the same type of amine reagent is basically similar, and there are some small
differences. The collection capacity of fatty diamine with the same carbon chain composition for
collophanite is stronger than fatty monoamine. The basic order of flotation performance from strong to weak

is diamine > monoamine > ether amine > amine ether > oxide amine.
Keywords: Amine ion collectors; Phosphate rock; Reverse flotation; Desilication
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different particle sizes (<0.25, 0.25~0.5, 0.5~ 1, 1~2, 2~ 5, >5 mm) during the ecological restoration
process. The results showed that the plant nutrients in the waste residue were mainly distributed in the small
particle size waste residue <l mm; the organic matter and total nitrogen content in the plant rhizosphere and
non-rhizosphere waste residues generally increased first and then decreased with the increase in the size of
the waste residue. The content of available nitrogen and available phosphorus decreased with the increase of
the particle size of the waste residue; the improvement effect of the two herbaceous plants on the nutrients of
the waste residue was mainly expressed as clover> ryegrass> control, and showed obvious rhizosphere
effects (rhizosphere> non rhizosphere). Two phytoremediation effects significantly affect the heavy metal
content of waste residues and the distribution of their occurrence forms in different particle sizes: (1) The
content of Pb and Cu in clover rhizosphere waste residue was significantly lower than that of the control, and
promoted the conversion of Cd to residue; (2) The content of Cu and Cd in ryegrass rhizosphere waste
residues with different particle sizes is redistributed, and the content in the fine particle size (<0.5 mm) waste
residues is significantly reduced; (3) The ratio of acid soluble Cu, Pb, Cd, and Zn of the two plant
rhizosphere waste residues decreased significantly, and the ratio increased with the increase of the waste
residue particle size. In conclusion, trifoliumrepens and loliumperenn as pioneer plants in ecological
rehabilitation of waste slag yards, can create good planting conditions for the natural settlement of dominant
plants, and are of great significance to the control of the ecological risk of the diffusion and migration of
fine-sized waste slag.

Keywords: Lead-zinc smelting slag; Pioneer herbs; Particle size; Nutrient; Heavy metal; Micro domains in
the rhizospher
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