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Electrochemical Kinetics Study on the Oxidation-Reduction of Butyl Xanthate on Gold Surface
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Abstract: To elucidate the electrochemical mechanism of the interaction between butyl xanthate(KBX) and gold minerals under
alkaline conditions, and to provide theoretical support for the optimization of alkaline flotation processes for gold-bearing sulfide
ores, unidirectional voltammetry, Tafel polarization curve method, and galvanostatic step technique were employed to
systematically investigate the interfacial electrochemical behavior of a gold electrode in butyl xanthate solution at pH=9.18.The
results indicate that the oxidation reaction of KBX on the gold electrode exhibits mixed electrochemical-mass transfer control
characteristics. The oxidation product is the dimer X, , and the forward reaction rate constant is 1.524 cm/s. The interaction
between the gold electrode and the KBX system intensifies with increasing collector concentration. The chemisorption of butyl
xanthate on the gold surface constitutes the critical rate-controlling step of the reaction. Process parameters such as grinding
fineness and stirring intensity significantly affect the interaction efficiency between the collector and the mineral. The exchange
current density for the reduction on the gold electrode surface, measured by the galvanostatic step technique, is 0.075 A/m*,
which is in high agreement with the corrosion current density obtained from the Tafel method, thereby verifying the reliability
of the results.
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Fig.1 Unidirectional voltammetric curves of KBX oxidation

on gold electrode surface at different rotation rates
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