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Background 
The performance of sulfide flotation systems can be consider-

ably hindered by the presence of hydrophobic gangue minerals 
in the raw product. In certain conditions, the use of depressants 
can offer notable improvements to final product quality. Talc 
is one problematic gangue mineral that can reach concentra-
tions exceeding 12 percent in some cases. When combined 
with low copper concentrations, the presence of high talc can 
have adverse effects on the flotation process.

Research aim
A laboratory-scale flotation test program was used to evalu-

ate the industry standard talc depressant, CMC, in high talc 
environments. A copper sulfide ore was spiked by the addition 
of pure talc up to extreme concentrations exceeding 20 percent.

Experimental
Initially, material characterization was conducted for the 

talc and chalcopyrite ore using X-ray diffraction (XRD), zeta 
potential and laser particle size analysis. A Box-Behnken ex-
perimental design was employed with laboratory-scale flotation 
tests to analyze the effect of CMC dosage, talc addition and 
pH on flotation separation efficiency.

Results
Results of the performance analysis show that with the ad-

dition of CMC, separation efficiency is improved for trials with 
talc addition in comparison to no depressant trials of identical 
circumstances. However, the performance of CMC decreases 
notably for scenarios of high talc addition (Fig. 1).
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Conclusion
CMC performed sufficiently for trials composed of typical 

talc concentrations of less than 5 percent. However, performance 
decreased considerably in high talc addition scenarios of greater 
than 20 percent, thus producing a product of insufficient quality. 
In order to achieve stringent quality standards, increased dos-
age of CMC or the employment of a novel depressant must be 
implemented for circumstances of extreme talc concentration.

Figure 1 — CMC performance. 
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