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Table 1 Analysis results of chemical composition of raw ore

J&4F  TFe FeO SiO, ALO, CaO MgO S P kR

2899 810 4827 020 1.80 257 0.015 0.066 1.51
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Table 2 Analysis results of iron chemical phase of raw ore
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Fig.1 XRD patterns of raw ore
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Fig. 8 Flow chart of reverse flotation closed circuit tests
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Table 6 Analysis results of chemical composition of flotation concentrate and talings
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Fig. 9 Infrared spectrum before and after the interaction of starch with hematite and quartz
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Optimization Study of Magnetic Separation — Reverse Flotation Process for
Magnetic Hematite Ore in Anqian
ZHU Yimin", GE Jing", LIU Jie"’, HAN Yuexin'"

1. School of Resource and Civil Engineering, Northeastern University, Shenyang 110819, China;
2. National—Local Joint Engineering Resarch Center of Refractory Iron Ore Resources Efficient Utilization Technology, Shenyang 110819,
China

Abstract: With the increase of magnetic mineral content in the raw ore of Anqian mine, there are many problems such as
low grade of gravity separation concentrate, difficulty in improving flotation concentrates quality, and serious iron loss of
flotation tailings in the current joint beneficiation process. In order to solve these problems, an experimental research of
process optimization was carried out based on the Anqian iron ore, including grinding, two stages of low intensity magnetic
separation, high intensity magnetic separation, and reverse flotation. The results showed that under the condition of the
optimal grinding fineness of —0.043 mm with a content of 80%, the magnetic induction intensity of both two stages low
intensity magnetic separation of 0.1 T, and the magnetic induction intensity of high intensity magnetic separation of 0.7 T,
the mixed magnetic concentrates consisted of the second stage low intensity magnetic separation tailings and high intensity
magnetic separation concentrates was obtained, which was used as the feed of reverse flotation. Furthermore, the optimal
reagent regime for reverse flotation was determined as slurry temperature of 35+1 C, pH of 11.5, starch dosage of 800 g/t,
CaO dosage of 1000 g/t, and collector (TD—1I') dosages of 1000 g/t and 450 g/t for rough and cleaning, respectively.
Under the condition of the above optimal reagent regime, the technical indicators for flotation concentrate of a TFe grade of
67.16% and a recovery of 93.99% calculated by flotation feed were obtained through one rough, one cleaning, and three
scavenging in reverse flotation closed circuit experiments. Two stages low intensity magnetic separation—high intensity
magnetic separation—reverse flotation can obtain the final iron concentrate with yield of 36.94%, iron grade of 68.80% and
iron recovery of 88.19%. FTIR analysis showed that starch can selectively adsorbed on the surface of hematite through
physical adsorption, which inhibited the adsorption of collectors on the surface of hematite.

Keywords: magnetic separation; reverse flotation; hematite; magnetite
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