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Electrochemical behaviors of pyrite flotation using
lime and sodium hydroxide as depressantors
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Abstract: Thermodynamic calculations, alternating current impedance and cyclic voltammetry were adopted to study the
flotation behaviors of lime and sodium hydroxide on the pyrite. Single mineral flotation test results show that lime
depresses pyrite more strongly than sodium hydroxide when pH is in the range of 7.0—11.5; at pH> 11.5, lime and sodium
hydroxide depress pyrite intensely. By thermodynamic calculations and electrochemical tests, the Faraday resistance R, of
pyrite surface is declined by increasing pH, which is helpful for the electron transfer and oxidation on the surface of
pyrite, resulting in producing hydrophilic substance, such as Fe(OH); and SO,>". Under alkaline conditions, the surface
resistance R, of pyrite increases, and unconductive material appears on its surface. The increment of R in lime system is
larger than that in sodium hydroxide system for the adsorption of calcium membrane on the surface of pyrite, which is the
reason why lime has stronger depression effect on the pyrite flotation than sodium hydroxide.
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Fig.1 XRD pattern of ore sample
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Fig.3 Influence of various pH regulators on pyrite flotation at
KBX concentration of 1 X 10~ mol/L
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Fig.4 Nyquist plots of pyrite at open-circuit potential in

different solution systems
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Fig.5 Simulated equivalent circuit of electrolytic reaction of

pyrite/solution surface
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Table 1 Effects of different solution systems on parameters of

simulated equivalent circuit for pyrite/solution interface

Ry Ry R/ Ry c/

System (Q_com—z) (Q-cm’z) (Q-cm’z) (Q-cm*2) (HF.cmfz)
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Blank 50 5 94 109817 1649.1 155
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Fig.6 CV curves of pyrite in different solution systems
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