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Fig. 1 XRD pattern of spodumene sample
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diverse activated circumstances
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Fig. 3  Adsorption precipitation of metallic ions on

spodumene surface under different pH conditions
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Relationship between pH and metal ions
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Fig. 5 Relationship between pH and surface zeta-potential

of spodumene under various solution conditions
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Activation behavior and mechanism of metallic cations in
spodumene flotation

YU Fu-shun"?, SUN Yong-feng', JIANG Man', XU Guo-dong', WANG Jian-lei’, LI Jun®, AN Feng-wen’

(1. School of Environment and Resources Engineering, Shandong University of Technology, Zibo 255000, China;
2. Magnetoelectric Engineering Technical Center,

Shandong Huate Magnetoelectricity Science and Technology Ltd., Linqu 262600, China)

Abstract: Ca>", AI’", Fe’™ ions were added as activator into spodumene flotation system using collector of oleic
acid. The activation performance and mechanism of Caz+, Al3+, Fe** ions on spodumene flotation were
investigated by single mineral flotation experiments, metal ion adsorption detection, calculation of solution
chemistry of metal ions, zeta potential measurements, infrared spectroscopy analysis and quantum chemical
simulation calculation. The results show that the optimum activation range of Ca”" is in strong alkaline condition

I’ is 6.47, and the optimum activation pH of Fe** is 7.25.

with pH greater than 12, the optimum activation pH of A
Within these pH ranges, the recovery of spodumene flotation and the adsorption capacity of metal ions reach the
maximum value. The dominant active components are hydroxide precipitation of Ca>", AI’", Fe’™ ions accordingly.
The ions can make the surface potential of spodumene shift significantly to the positive direction. Ca®* ions are
adsorbed on the outer layer of the electric double layer on the surface of spodumene by electrostatic adsorption,
while AI’"and Fe’ ions are adsorbed on the inner layer of the electric double layer by specific adsorption. Ca—0O
bonds formed by the adsorption of calcium atoms on the surface of spodumene minerals are weak, mainly in the
form of ion bonds. The bond strength of Fe—O bonds is strong and contained certain covalent bond components,
while the bond length and bond strength of Al—O bonds formed by adsorption of Al atom on mineral surface are
between those of Ca and Fe. It is chemical and faint physical reaction by which oleic acid is adsorbed on the Ca*"
activating spodumene surface, and the strong chemical adsorption occurs on the surface of spodumene activated by
AP’ and Fe’".

Key words: metallic cations; activation behavior; spodumene flotation; hydrolysis solution chemistry
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