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Mechanism of the Effect of Different Magnetization Times on the Reverse Flotation Behavior of Fine-Grained Hematite
LI Fengjiu'?, WANG Hangyu', ZHU Lingqi® . JIA Qingmei"*, ZHAO Liucheng"'*
(1.College of Mining Engineering, North China University of Science and Technology, Tangshan, Hebei 063210, Chinaj;
2.Hebei Collaborative Innovation Center for Green Development and Ecological
Restoration of Mineral Resources, Tangshan, Hebei 063210, China;
3.School of Emergency Management and Safety Engineering, North China University of
Science and Technology, Tangshan, Hebei 063210, China)

Abstract: To investigate the effect of varying magnetization times on the reverse flotation of fine-grained hematite, water,
reagents, and slurry were subjected to magnetization treatments of differing durations. By measuring the conductivity and
surface tension of the solution, the viscosity of the solution and slurry, and the changes in infrared and Raman spectra of the
mineral particle surfaces at different magnetization times, the mechanism by which magnetization time influences the reverse
flotation of hematite was revealed. Results indicate that the magnetization effect is optimal at an 8-minute magnetization time.
Magnetized water, starch and slurry can enhance hematite recovery rates by 2.3 percentage points, 4.16 percentage points and
3.84 percentage points respectively, whereas magnetized dodecyl amine reduces hematite recovery by 3.56 percentage points.
Magnetization increases the solution’s electrical conductivity, enhancing the solubility of reagents and the concentration of
electrolytes within the solution. It also elevates viscosity. thereby strengthening the inhibitor’s efficacy and preventing hematite
particles from floating. Furthermore. it reduces the solution’s surface tension, facilitating the adhesion of quartz to bubbles and
improving the recovery rate in hematite reverse flotation. Infrared spectroscopy analysis indicates that magnetization influences
the interaction between the reagent and the mineral surface, altering the amount of reagent adsorbed onto the mineral surface.
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Fig.1 Property tests of hematite and quartz pure mineral
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Fig.3 Schematic diagram of magnetized area
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Fig.9 Effect of magnetization time on water
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Fig.10 Effect of magnetization time on the slurry
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Fig.19 Comparative analysis of infrared spectra of

hematite before and after magnetization
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Fig.20 Comparative analysis of infrared spectra of

quartz before and after magnetization
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