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Study on the Inhibitory Effect of New Potassium Ion Starch on Fine-Grained Hematite
Sun Jinghui', Ma Yiwen', Liu Jie*, Li Yang', Yao Fuxing', Zheng Mengke', Sun Xin', Zhang Yanbing'
(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: Due to the characteristics of low grade and fine disseminated particle size, lean hematite is prone to overgrinding in
grinding operations, resulting in a large number of fine-grained minerals. Due to the small particle size and large specific surface
area, such fine-grained minerals are prone to coverage and surface adsorption competition effects during the flotation process.
which significantly weakens the selective adsorption capacity of flotation reagents. Aiming at the problem of selective inhibition
in the separation process of fine-grained hematite, a new K starch inhibitor was developed. Based on the flotation tests of pure
minerals of quartz and hematite, combined with contact angle, Zeta potential, Fourier transform infrared spectroscopy and
scanning electron microscopy (SEM)-EDS analysis, the inhibition mechanism of new K* starch on fine-grained hematite was

~!, the dosage of activator CaO

systematically revealed. The results showed that when the dosage of K" starch was 150 mg * L
was 100 mg « ™', and the dosage of collector sodium oleate was 200 mg *+ L', the recovery rate of quartz was 83.5% , which
was 4.00 percentage points higher than that of traditional corn starch, while the recovery rate of hematite decreased to 15.85%.
In the flotation of mixed magnetic concentrate, the concentrate grade and recovery rate obtained under the action of new K’
starch were 7.28 percentage points and 5.30 percentage points higher than those of corn starch, respectively. The mechanism
analysis showed that K' starch combined with O*" to form K—O  bond when K" starch adsorbed onto hematite surface,
which reduced the contact angle of hematite surface to 22.31° and formed a hydrophilic film, thus realizing the selective
inhibition of hematite. The research results provided the design concept and theoretical basis of new environmentally friendly

inhibitors for the efficient separation of fine-grained hematite.
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Fig.1 XRD spectra of quartz, hematite monomer

and mixed magnetic concentrate
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Fig.2 Grain size analysis curves of quartz and hematite
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Fig.9 The results of infrared spectrum analysis of quartz and hematite before and after acting with reagents
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Fig.10 Scanning electron microscope-EDS energy spectrum before and after the interaction of minerals and reagents
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Fig.11 Test results of flotation of mixed

magnetic concentrate by two inhibitors
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