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Study on the Effect of a New Room-Temperature Collector MY on the Reverse Flotation Behavior of Hematite
YAO Fuzing', MA Yiwen', LIU Jie*, LI Yang', SUN Xin', SUN Jinghui', ZHENG Mengke'
(1.School of Mining Engineering, University of Science and Technology Liaoning, Anshan, Liaoning 114051, China;
2.School of Resources and Civil Engineering, Northeastern University, Shenyang, Liaoning 110819, China)

Abstract: Anshan-type hematite accounts for about 55.20% of the total identified iron ore resources in China, and its flotation
generally requires high temperature (about 35 °C or more) conditions, which increases the production cost. Therefore. the
flotation behavior of hematite and quartz was studied with a self-developed MY-type collector and compared with the sodium
oleate flotation system. Utilizing detection and analysis techniques such as contact angle, Zeta potential and infrared
spectroscopy analysis, the action mechanism of MY on mineral surface was discussed. The results of single-mineral flotation
experiments show that under the temperature range of 15 -35 “C, the pH of 11.5, and the dosage of 200 mg/L, the MY-type
collector can achieve recovery rate of quartz and hematite exceeding 87.25% and 92.50% respectively. At 25 °C, under the
interaction of the three agents of starch, CaO, and collector, the maximun difference in single mineral recovery rate of quartz
and hematite is 89.25 percentage points under the MY flotation system, which significantly improves the difference in the
flotation of quartz and hematite compared to the sodium oleate flotation system (the maximun difference in recovery rate is
56.25 percentage points). The mechanism analysis results indicate that MY collector exhibits multifaceted synergistic
adsorption effects on quartz mineral surfaces, including electrostatic adsorption, hydrogen bonding, and chemical bonding,
while on hematite surfaces, it primarily involves molecular adsorption and electrostatic adsorption. Due to the presence of
multiple active groups such as S—0O, —NH, and C=O0 in its structure, MY forms coupled synergistic interactions across
multiple active sites, enhancing its quartz recovery capability. This also amplifies the floatability difference between quartz and
hematite, effectively promoting the separation of hematite and quartz in the room-temperature reverse flotation system.
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Fig.1 XRD spectrum of pure minerals of quartz, hematite
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Fig.2 Flotation effect of MY and sodium oleate on

quartz and hematite under different pH conditions
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Fig.3 Influence of MY and sodium oleate on the flotation effect of quartz and hematite under

the condition of different dosages of collector
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Fig.4 Influences of MY and sodium oleate on the flotation of quartz and hematite under different temperature conditions
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sodium oleate after interaction with quartz and

hematite in the presence of starch CaO, and collectors
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Fig.7 Zeta potential of quartz and hematite before and after the action of MY flotation system
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Fig.9 Modelling of the action mechanism of MY collector
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