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Selective Separation of Apatite from Carbonate Minerals
with Sodium Humate as Depressant
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Abstract; The influence and reaction mechanism of sodium humate as a depressant on the flotation of apatite, dolomite
and calcite in sodium oleate system were investigated by performing single-mineral flotation test, adsorption test, Zeta
potential measurement, infrared spectroscopy analysis and X-ray photoelectron spectroscopy analysis. The results show
that sodium humate can strongly depress dolomite and calcite at pH of 7, but has less effect on apatite flotation. Sodium
humate is weakly adsorbed onto apatite, but it can be adsorbed onto dolomite via chemical bonding, and also adsorbed
onto calcite by the combined effect of hydrogen bonding and chemisorption. As a result, the variation in adsorption of
sodium humate onto apatite, dolomite and calcite leads to its selective depression of the latter two minerals.
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Fig.1 Effect of sodium oleate concentration

on mineral flotation recovery
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Fig.2 Effect of pulp pH value on mineral flotation recovery
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Fig.4 Effect of mass concentration of sodium humate

on adsorption capacity on surface of minerals
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Fig.5 Zeta potential on surface of minerals before and

after interaction with reagents
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Fig.6 Infrared spectra of minerals before and after

interaction with reagents
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