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Abstract. Lithium, a critical raw material, is essential for the electrification of
vehicles due to its pivotal role in battery production, thereby contributing to the
decarbonisation of the transport sector. The growing environmental and supply-
chain challenges associated with primary metal extraction have increased the
need for alternative resources and sustainable processing methods. This study
investigates the leaching behaviour of lithium from calcined spodumene, a lith-
ium-bearing mineral, with the aim of optimising recovery under more environ-
mentally friendly conditions. The research focuses on the assessment of the in-
fluence of key operational parameters on lithium solubilisation by water leaching,
such as temperature, liquid-to-solid ratio, and reaction time. By varying these
factors, the study aims to assess the conditions that maximise lithium yield while
minimising resource consumption and environmental impact. The results demon-
strate that almost complete lithium recovery was achieved at room temperature
(24 °C), with liquid-to-solid ratios of 2—-3.5 L/kg and leaching durations of 30—
60 minutes, indicating that additional heating, excessive solvent, or prolonged
contact time offers minimal improvement. These findings provide a route to im-
prove resource use while lowering the carbon footprint of lithium production.

Keywords: Critical Raw Material, Lithium Leaching, Spodumene.

Acknowledgments: This paper is a result of the Innovation Pact “NGS — New Gener-
ation Storage” (C644936001-00000045) by the “NGS” consortium, cofinanced by
NextGeneration EU, through the Incentive System — “Agendas for Business Innova-
tion”, within the Recovery and Resilience Plan (PRR).

PRR @ REPUBLICA PR s
y niao Europeia
O o toornse g PORTUGUESA :

NexiGenerationEU



