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Electrode redox reaction kinetics of xanthate on pyrite surface
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Abstract: The relationship between the flotation and potential of single mineral was studied by potential control flotation
and cyclic voltammetry method, the range of pyrite flotation potential was measured, and the p—pH—c diagram of
pyrite in different environments was drawn. The results show that when the initial potential of the reaction between pyrite
and xanthate is about 0.1 V; and when the electrical potential is between 0.1 and 0.3 V, the reaction is controlled by
surface electron transfer step; yet when the electrical potential is over 0.3 V, the mass transfer process is the dominate step.
Pyrite can electro-catalyze the oxidation of xanthate. The adsorption of xanthate on pyrite surface is the control step of
the whole reaction, and grinding and mixing may affect the reaction between pyrite and collector.
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Table 1 Electric potential and surface products of various

sulfide minerals in xanthate solution

Mineral Electrostatic potential (vs SHE)/V ~ Product
Sphalerite -0.15 -
Stibnite —0.125 -
Realgar —0.12 -
Orpiment -0.1 -
Cinnabar —-0.09 -
Galena —0.05 -
Bornite 0.06 -
Chalcocite 0.06 -
Covellite 0.06 X,
Chalcopyrite 0.05 Xz
Alabandite 0.14 X,
Molybdenite 0.15 X,
Pyrite 0.16 Xz
Arsenopyrite 0.21 X,
Pyrrhotite 0.21 Xz
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Fig. 1 Unidirection CV curves of xanthate oxidation onto
pyrite at different rotation rates (Scanning rate: 0.1 mVi/s;

KNO;: 0.1 mol/L; butyl xanthate: 2 X 10™* mol/L; pH=7)
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current density of reaction between pyrite and xanthate, 1 is

Linear relationship between J~'and f7'2(J is

rotation rate)
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Fig. 3 Schematic diagram showing xanthate catalyzed by
pyrite
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Table 2 Kinetic parameters of three reaction mechanisms

Decision step Tafel slope Order of reaction

(5) 120 1
(6) 30 2
7 40 2
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Fig. 4 Anodic polarization curves showing reaction between

pyrite and xanthate
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