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Abstract: Depressants could make mineral surface hydrophilic, and there may be a competitive adsorption
between depressants and collectors in the progress of flotation. Sulfuric acids and phosphoric acids are
commonly used as depressants in reverse flotation of calcareous-dolomitic phosphate ores. This paper
investigated the effects of the concentrations of depressants (H,SO, or H;PO,) on the adsorption capacity of
collector GJBW at mineral surfaces in reverse flotation of collophane and dolomite by micro-flotation and
measurement. The results indicated that the acid concentration greatly affected the flotation recovery of

minerals, but it slightly affected the adsorbing capacity of collectors on collophane and dolomite surfaces, which
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indicated that depressants and collectors in the system were synergistic adsorption rather than competitive

adsorption at the mineral surfaces. Depressants and collectors collaboratively decided the surface properties of

hydrophilicity or hydrophobicity, thereby affecting the flotation recovery of minerals. Moreover, the double

electric-layer models of synergistic adsorption between depressants and collectors at the mineral surfaces were

developed. In the models, the insoluble oleic acid molecule (HOI) acted as the main collector component at the

dolomite-water interface to make the surface hydrophobic, and the H,PO, ions from the release of collophane

dissolution or ionization of phosphoric acid functioned as the main inhibitory component in the phosphate-water

interface to dominate the surface hydrophilic.
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Effects of the collector GJBW and sodium oleate on the flotation separation index of artificial mixed mineral of

collophane and dolomite.
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