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The activation mechanism in which sphalerite is conditioned with Cu(II), prior to
adsorption of xanthate and flotation, is not well understood. In particular, the nature of the
copper species formed on the surface of sphalerite has been the subject of some
controversy. Several experimental observations require explanation in any feasible
mechanism:
• XPS identifies this copper on the sphalerite surface as Cu(I) in all conditions except at

relatively high concentrations and high pH where both Cu(I) and Cu(II) are observed
(strongly associated with adsorbed hydroxide species).

• The uptake of Cu by the sphalerite lattice results in a 1:1 release of Zn(II) implying an
ion exchange mechanism.

• Ion exchange of Cu(I) into the sphalerite lattice is not expected due to the resulting
charge imbalance and the larger ionic radius of Cu(I) compared to Zn(II).

Thus Cu may be present in many different forms, namely:
• adsorbed Cu ions (Cu+ or Cu2+) possibly associated with hydroxide ions on the

surface;
• colloidal Cu(OH)2 particles at high pH and high Cu concentration,
• Cu(II) substituted for Zn(II) in the sphalerite lattice;
• Cu(I) substituted for Zn(H) in the sphalerite lattice with compensating Sn

2" species;
• as new CU2S or CuS surface phases;
• or as a mixed Cu(I) hydroxide/sulphide product in which the copper is bonded to both

species.

We propose a mechanism based on the existing XPS literature data and new SIMS and
XAFS measurements. SIMS measurements demonstrate that the adsorbed Cu is not solely
located in sites of low coordination and is spread relatively evenly across the surface of
sphalerite particles. XAFS measurements have indicated that the Cu is located in a
distorted trigonal planar conformation in both bulk and surface sphalerite sites. The
proposed mechanism accounts for the final oxidation states of Cu and S as observed by
XPS. In addition the proposed mechanism of activation accounts for the slight shift to a
lower oxidation state of bulk Cu as compared to surface adsorbed Cu as observed from
the Cu(ls) binding energies.
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