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Development of advanced mineral processing technology for treatment of impurity ore
by flotation and leaching combination process

SHIBAYAMA, ATSUSHI
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This study investigated the development of advanced mineral processing such as
flotation - leaching - precipitation for removing impurities such as arsenic (As) and antimony (Sb) from
copper ore with tennantite, tetrahedratite and enargite. In flotation, 95 % of enargite (Cu3AsS4) was
recovered from the ore at pH4. On the other hand, recovery of chalcopyrite reached 20%. It is possible to
separate enargite and chalcopyrite by controlling hydrophobicity of mineral surface and stability of
froth that forms in the flotation cell by the addition of flotation reagents. In alkaline leaching, 90%
of As and Sb were dissolved from the ore in NaOH - NaHS media under the optimum leaching conditions. In
precipitation, more than 90 % of As and Sb were removed as a precipitate from the solution by adding
sulphur, cooling and conditioning. Accordingly, valuable treatment conditions for removing impurities
such as arsenic (As) and antimony (Sb) from dirty copper ore were developed.
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Table 1 Typical chemical composition of ores

Cu As Sb Fe

Enargite 16.50 5.87 - 6.21
Tennantite/
Tetrahedrite 22.62 5.39 5.46 5.86
Chalcopyrite  21.63 0.32 - 23.45
Mixed ore 15.16 3.27 - 11.91
(Unit: wt %)
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Fig. 1 Change of recovery of enargite and
chalcopyrite as a function of pH.
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Fig. 2 Change of contact angle on different pH
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Fig. 3 Leaching of arsenic from enargite ore at
different temperatures in a 100 g/L (1.8 M)
NaHS and 50 g/L (1.25 M) NaOH solution.
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Fig. 4 X-ray diffraction pattern of enargite ore
and the leach residues obtained after leaching
for different times at 80 °C.
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Fig. 5 Leaching of As, Cu, Fe, Sb from
tennantite/tetrahedrite  ore at  different
temperatures in a 200 g/L (3.6 M) NaHS and
100 g/L (2.5 M) NaOH solution with results
of 400 g/L NaHS.
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Fig. 6 X-ray diffraction pattern of the precipitate
obtained by rapidly cooling precipitation from
the leachate of tennantite/tetrahedrite leaching.
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Fig. 7 Effect of sulfur addition on the removal
efficiency of arsenic/antimony dissolved in
solution during precipitation.
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