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ABSTRACT
Magnetic separation has long been used in mineral processing and finds major applications in the beneficiation of iron ores. In most iron ore beneficiation processes, low intensity wet magnetic separation (LIWMS) is not very effective for particles finer than 50 µm. Hence, fine magnetic particles which are usually not recovered during the LIWMS process report along with non-magnetic particles as iron ore tailings. Over the years, large volume of iron ore tailings has been generated with their associated challenges. Recycling of such tailings has become important, although a significant knowledge gap exists in developing cost-effective methods for recovering their iron content . As part of an ongoing investigation to develop methods for recovering iron oxides from existing tailings and low-grade ores, a model minerals study (involving hematite and quartz) was conducted to ascertain the relative effects of ore particle size and applied magnetic field intensity on the recovery of iron oxides. A wet high-intensity magnetic separator (WHIMS) was used in a series of tests at selected magnetic field intensities for model minerals mixture of varying particle sizes (-75 +38, -38 +20, and -20 µm) to produce a hematite rich concentrate. Specifically, the relative effects of applied magnetic force to hydrodynamic and gravitational forces on the grade and recovery of -20 µm particles were investigated. The findings demonstrate that wet magnetic separation may be used to concentrate hematite minerals from iron oxides tailings or low-grade iron oxide ores where complete liberation of the constituent minerals has been achieved. Results also suggest a higher recovery of fine hematite particles when the competitive forces (hydrodynamic and gravitational) are introduced more efficiently.
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