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Adsorption mechanisms of sodium oleate on surfaces of
hematite and apatite
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Abstract: The flotation of hematite and apatite using sodium oleate as collector and the collection mechanism were
studied through flotation tests, solution chemistry calculations and infrared spectroscopic analysis. The results show that
hematite possesses good floatability in the pH range of 7—10 and apatite displays good floatability in the pH range of
3—12. Under the alkali condition, Ca>" ions on apatite surface are activated adsorption sites and able to chemically react
with sodium oleate. The ion and molecular association component in sodium oleate solution plays a dominant part in
good floatability of hematite in weak alkali condition. Under the condition of pH=11.5, the absorption of oleic iron is

found on the infrared spectra of hematite after the effect of oleate, and the absorption of oleic calcium is found on the

infrared spectra of apatite after the effect of oleate.
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Fig. 1 Relationship between mineral floatability and pH value

(c(sodium oleate)=4 X 10"* mol/L): (a) Hematite; (b) Apatite
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Table 1 Influence of pH on flotation of artificial mixed minerals (c(sodium oleate)=4X 10~* mol/L)

pH Product Yield/% ’ fe
Grade/% Recovery/% Grade/% Recovery/%

Concentrate 27.70 1.45 67.29 14.44 8.22

6.01 Tailing 72.30 0.27 32.71 61.77 91.78
Ore 100.00 0.60 100.00 48.66 100.00

Concentrate 28.54 1.63 93.53 7.44 4.60

11.68 Tailing 71.46 0.045 6.47 61.65 95.40
Ore 100.00 0.50 100.00 46.18 100.00
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Table 2 Accumulation stability constants of hydroxo-

complex of metallic ions (25 ‘C)

Metallic ion 1gp, 1gh, 1gh; 1gf4
Ca™ 1.4 2.77 - -
Fe'* 11.81 223 32.05 34.3
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Fig. 5 Infrared spectra of sodium oleate and hematite: (a)

Sodium oleate; (b) Hematite; (c) Hematite interacted with

sodium oleate at pH=11.5
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Fig. 6 Infrared spectra of sodium oleate and apatite: (a)
Sodium oleate; (b) Apatite; (c) Apatite interacted with sodium
oleate at pH=11.5
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