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Abstract

Copper and cobalt are commodities of great economic significance, extracted and recovered
through several hydrometallurgical processes. These processes heavily rely on the use of
inorganic reagents, which lead to detrimental environmental and safety risks. Recently, organic
acids are increasingly being recognised as alternatives in hydrometallurgical processes due to
their biodegradability and reduced toxic byproducts. In this study the extraction of copper and
cobalt from an oxidized ore, has been investigated by using organic acids. The ore was
characterised and analysed for mineral phase, bulk chemistry, surface morphology, and particle
size prior to the leaching processes. The feasibility of five different organic acids (acetic, citric,
gluconic, oxalic, and tartaric acid) to extract copper and cobalt was first investigated with pure
metal oxides (Cu(I)O and Co(ILIII)O). Gluconic acid was the most efficient reagent for the
leaching of both copper and cobalt from the pure oxides. Leaching efficiencies of 92.7% Cu
and 94.8% Co from the oxidised ore were achieved under the optimum parameters, which were
particle size of +75-106 um, temperature of 65 °C, 2.0 M gluconic acid concentration, 2.0 M
H,0; (5.00 vol%), solid to liquid ratio of 1:20 (g/ml), 500 rpm, and 30 minutes. The leaching
residues were analysed for mineral phase, bulk chemistry, and surface morphology. For the
determination of leaching kinetics, experimental data were best fitted by the mixed control
mechanism and the corresponding activation energies were calculated to be 35.4 kJ/mol for
Co and 33.6 kJ/mol for Cu. Overall, this study suggests that the use of organic acids for direct
extraction of metals from their ores is a promising alternative and offers a greener process
compared to the use of inorganic reagents.



