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as new electrochemical technique, super micro powder electrode method has

been developed and its characteristics were investigated. this new powder electrode indicates much
higher sensitivity and reproducibility compared with conventional massive and mix powder electrodes
methods. various minerals such as chalcopyrite, chalcocite, bornite, enargite, tennantite electrodes

has been investigated and quantitative analysis and characteristics can be carried out. also
application to flotation and hydrometallurgy has been done with quantitative estimation of oxidation
and reduction reaction, galvanic current measurements and impedance analysis. these results were
presented with various international conference, scientific journal and thesis.
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Catalytic mechanism
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Effect of carbonaceous matter on bioleaching of Cu
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amyl xanthate on separation of enargite and tennantite from chalcopyrite and bornite
using flotation, Minerals Engineering, 2020
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