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Flotation behavior and mechanism of rutile in presence of sodium oleate

WANG Jun, CHENG Hong-wei, ZHAO Hong-bo, QIN Wen-qing, QIU Guan-zhou

(School of Minerals Processing and Bioengineering, Central South University, Changsha 410083, China)

Abstract: The flotation behavior of rutile in the system with sodium oleate as collector was studied through pure
mineral test. When the dosage of sodium oleate is 20 mg/L, and pH value of the pulp is set from 6 to 8, the flotation
recovery of rutile is over 80%. The highest recovery of rutile is 85.27% when pH value of the pulp is 7.5. Zeta potential
and IR spectra results show that the chemical adsorption mainly occurs on the surface of rutile for sodium oleate, and
physical adsorption may also be present at the same time. Based on the results of solution chemistry calculation,
C,7H33CO0 ™ and (C,7H33CO0),*" are the main compositions when the pH value of the pulp is 6-8. [Ti(OH),]*" and
[Ti(OH);]" are the major components of the hydroxyl compound of Ti* *on the surface of rutile. Combined with the
results of rutile flotation behavior, the surface interaction mechanism of rutile with sodium oleate is as follows: Ti*" is
exposed on the surface of rutile, and titanium hydroxyl complexes [Ti(OH),]** and [Ti(OH);] will form because of the
dissolution of Ti*' in water solution of the pulp. These Ti hydroxyl complexes are absorbed on the mineral surface and
become the active point of flotation and then react with C;;H33COO™ and (C;,H33C00),> to form Ti(Ci,H33C00),.
Besides, physical adsorption of C;7H3;3COOH(aq) and C;;H33;COOH-C;H3;35COO " on rutile may also happen.
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Fig. 3 Relationship between mineral recovery rate and pH

value of rutile at dosage of sodium oleate of 20 mg/L
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