Accepted M anuscript hydrometallurgy

A phenomenological study of the electro-assisted reductive leaching of
chalcopyrite

V.J. Martinez-Gomez, J.C. Fuentes-Aceituno, R. Pérez-Garibay, Jae-chun Lee

PII: S0304-386X(16)30256-0

DOl: doi: 10.1016/j.hydromet.2016.05.008
Reference: HYDROM 4354

To appear in: Hydrometallurgy

Received date: 9 September 2015
Revised date: 29 April 2016
Accepted date: 18 May 2016

Please cite this article as: Martinez-Gémez, V.J., Fuentes-Aceituno, J.C., Pérez-Garibay,
R., Lee, Jae-chun, A phenomenological study of the electro-assisted reductive leaching
of chalcopyrite, Hydrometallurgy (2016), doi: 10.1016/j.hydromet.2016.05.008

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


http://dx.doi.org/10.1016/j.hydromet.2016.05.008
http://dx.doi.org/10.1016/j.hydromet.2016.05.008

A PHENOMENOLOGICAL STUDY OF THE ELECTRO-ASSISTED
REDUCTIVE LEACHING OF CHALCOPYRITE

V.J. Martinez-Gémez®, J.C. Fuentes-Aceituno ®*, R. Pérez-Garibay® and Jae-chun Lee”

#Centro de Investigacion y de Estudios Avanzados del IPN, Unidad Saltillo,
Av. Industria Metalurgica # 1062, Parque Industrial Ramos Arizpe,
Ramos Arizpe, Coahuila, 25900, México.
b Mineral Resources Research Division, Korea Institute of Geoscience and Mineral Resources
(KIGAM), Daejeon 305-350, Korea.

ABSTRACT

Chalcopyrite can be electro-reduced in acid media to less refractory mineral phases such as
chalcocite and metallic copper. This paper presents the effect of current density, pulp density,
acidity, flow of oxygen and agitation on the chalcopyrite reduction kinetics. The study was
complemented with SEM and X-ray characterization techniques in order to understand the
phenomena taking place in an electrolytic reactor with anionic separator. The results revealed
that when the pulp density is increased (>10 g/L), the main problem of the electro-assisted
reduction of chalcopyrite is observed, i.e. chalcopyrite reduction kinetics is considerably
hindered. This phenomenon was found to be related to the chemical interaction of the
hydrogen sulfide (released during the chalcopyrite reduction) with the oxygen present in the
electroleaching system. Elemental sulfur is the product of such chemical interaction, which in
the same case as in the conventional oxidative processes, promotes the passivation of
chalcopyrite due to the fact that it is a highly non-conductive and hydrophobic species. On the
other hand, the electrochemical experiments revealed that chalcopyrite reduction kinetics is
dependent on the acidity and agitation rate, showing that chalcopyrite reduction is controlled
by the diffusion of protons in the solid-liquid interface. The solid residue characterization
revealed that the metallic copper species (product of the chalcopyrite reduction), is very
reactive with air (after filtering), producing copper oxide or copper sulfate with and without
rinsing, respectively. These results were corroborated by electrochemical techniques, EDS
and X-Ray diffraction.
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