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Table 1 Chemical multielement analysis of ilmenite and olivine

FE i TiO, TFe SiO, CaO MgO AL,

Rk 50.12 25.36 1.86 0.21 0.09 0.56
MR A1 0.02 8.47 43.52 0.04 47.23 0.12
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g H _E ¥ Macklin Biochemical 23 & .
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Fig. 1 Effect of collector dosage on the recovery rate of ilmenite
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Fig.5 XPS full spectrum of the samples before and after ABN treatment (a—ilmenite; b—Olivine)
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Table 2 Relative concentration of elements on the ilmenite and
olivine surface

Samples Cls Ols Fe2p Ti2p Al2p Nls

Rk 2218 57.62 699 10.12 296 -
D +ABN 2506 5491 576  9.03 356 1.67
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MR A 184 529 17 15.1 0.2 1.6 101
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Fig. 6 Fine spectra of Fe 2p and Ti 2p on the surface of ilmenite before and after ABN treatment
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Study on the Mechanism of Flotation Separation of Ilmenite and Olivine by
Ternary Combination Collector based on Benzohydroxamic Acid

LI Jinhui, SHAO Yanhai, LIU Chengjie, LI Rui, CHEN Hongqin, MENG Xiao

School of Land Resources Engineering, Kunming University of Science and Technology, Kunming 650093, Yunnan, China

Abstract: The properties of metal sites on the surface of ilmenite and olivine are highly similar and are considered
difficult to separate. A new ternary combined collector (ABN) was assembled using aluminum trichloride (Al),
benzohydroxamic acid (BHA), and sodium oleate (NaOL) for the flotation separation of ilmenite and olivine. Single
mineral flotation experiments showed that ilmenite was recovered at 90.4% and olivine at 25.9% under the condition of pH =
8 and a molar ratio of Al, BHA, and NaOL at 2 : 3 : 1. In comparison with the BHA system, the recovery rate of ilmenite
was increased by 58.17%. Surface Zeta potential measurement and XPS analysis revealed that the chemical adsorption of
ABN at Ti (OH) and Fe (OH) sites resulted in a positive shift of the surface potential by 47.32 mV, with only a small
amount of electrical adsorption on the surface of olivine. The results of powder contact angle measurement indicated that
ABN increased the surface contact angle difference between ilmenite and olivine from 1.01° to 20.41°. The selective
adsorption of ABN on the surface of ilmenite led to an increased wettability difference between ilmenite and olivine,
thereby facilitating the flotation separation of the two minerals.
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