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To achieve circularity in metal extraction via chemical leaching, it is necessary to use selective, benign,
and recyclable lixiviants. One promising approach, originally proposed by Eksteen and Oraby in 2013,
is based on the complexing ability of amino acids in alkaline solutions [1]. Glycine, the simplest amino

acid, is a natural, non-toxic, and biodegradable compound that is produced on an industrial scale.

In this study, we examined the extraction of copper from historic mine tailings generated by the
processing of copper ores at Kombat, Namibia [2]. This material primarily consists of calcite, dolomite,
and quartz, and contains economical levels of Cu (0.13-0.94 wt%, n = 12). Based on mineralogical
analysis (scanning electron microscopy, electron probe microanalysis, and automated mineralogy), it
was found that Cu is predominantly present in carbonate minerals, particularly malachite
[Cu2CO3(OH);], with smaller amounts in other carbonates and sulfides. For the extraction tests, a
representative material (sample KT1) containing 0.62 wt% Cu was selected. The extractions were
conducted on a laboratory scale using 0.5 M and 1 M glycine solutions titrated to pH 10 or 11 with
sodium hydroxide or aqueous ammonia, at a liquid-solid ratio of 20 I’kg and an ambient temperature
for 6 h.

Due to the fine grain size of the tailings (90 vol% below 70 pum) and the presence of Cu primarily in
leaching-susceptible malachite [3], the extraction process was highly efficient, with efficiencies ranging
from 87% up to 94%. Furthermore, the extractions were highly selective for Cu relative to all the other
potentially competing elements, such as Ca, Mg, Pb and Zn. Overall, these results suggest that the
alkaline glycine leaching could be an efficient method for the potential reprocessing of historic copper

mine tailings. However, further optimisation and an economical evaluation are needed.
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