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Effects of NaOH and lime in the separation of
chalcopyrite and pyrite minerals using
allyl-N-diethyl dithiocarbamate as collectors: DFT
and experimental studies

The separation of chalcopyrite and pyrite are usually done by taking advantage of the pH of the pulp. These are
usually done by pH modifiers such as sodium hydroxide (NaOH) and lime (Ca(CO)<sub>2</sub>) and it has
been reported that these gives different recovery performance. These pH modifies have not been completely
explored from the computational aspect. In this study we employed the computational density functional
theory and micro-flotation to investigate the bonding mechanism of NaOH, lime and allyl-N-diethyl dithio-
carbamate (ADEDTC) with reconstructed chalcopyrite (112) surface and pyrite (100) surface. We have found
that lime has a strong adsorption on pyrite surface than on chalcopyrite surface, while the NaOH has strong
adsorption on chalcopyrite surface than pyrite surface. The adsorption of the ADEDTC collectors gave strong
adsorption on chalcopyrite and preferred the Cu atom over the Fe atoms, while the adsorption on pyrite
Fe sites was weak. This was accompanied by micro-flotation recoveries, where the ADEDTC collector gave
higher chalcopyrite recoveries of above 90%, and lower recoveries of pyrite. These findings provided a clear
correlation between experiments with DFT predictions and also gave evidence of an adsorption of ADEDTC
on Cu of chalcopyrite surface. Most importantly it has been demonstrated that lime will adsorb stronger on
pyrite resulting in pyrite depression compared to NaOH during flotation. It is therefore suggested that the
ADEDTC collectors and lime may be useful in floatation separation of chalcopyrite from pyrite minerals.
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