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Abstract: Hornblende is a ferrous silicate mineral with similar floatability to magnetite, making the two
minerals difficult to separate. The feasibility of Soluble Causticized Starch (TF) as depressant of mag-
netite was assessed in the single-mineral, artificial-mixed-ore and natural ore flotation test. Meanwhile,
the adsorption mechanisms of TF on magnetite surface were investigated through contact angle meas-
urement, Zeta potential measurement, Fourier transform infrared spectroscopy (FTIR) and X-ray photo-
electron spectroscopy (XPS). The flotation test results showed that under the condition of pH=7, 7.5
mg/L collector 609 and 10 mg/L TF could effectively depress magnetite, but the depression effect on
hornblende was not obvious. Flotation tests on raw ore further confirmed that TF not only could be used
as an depressant for the separation of magnetite and hornblende, but also alleviate excessive foam form-
ation. TF adsorbs on the surface of magnetite, thereby significantly increasing its hydrophilicity. Oxy-
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gen-containing functional groups -COOH, -OH forming coordination bonds with surface Fe of mag-
netite via chemical adsorption hinders the adsorption of collector 609 on magnetite surface effectively.
Key words: magnetite; hornblende; flotation; depressant; chemical adsorption
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Table 1 Effect of inhibitor TF dosage on actual ore rough-
ing test results and froth quantity

TF/(gt") Yield/% Grade/% Recovery/% Foam volume/mL

0 61.81 66.4 72.35 2600
200 65.18 66.63 74.64 2500
500 69.08 65.96 79.13 1900
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Fig. 9 Infrared spectra of magnetite and amphibole before and after chemical treatment
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Fig. 10 Full spectrum, C 1s narrow spectrum, O 1s narrow spectrum, and Fe 2p narrow spectrum of magnetite before and

after soluble starch treatment
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