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Abstract

As a key raw material for lithium carbonate production, the efficient extraction technology of spodumene is crucial for the
development of new energy industries. The current mainstream sulfuric acid process relies on high-temperature roasting to achieve
mineral structure transformation. Although it has advantages such as high extraction rates and mature technology, it faces issues
like high energy consumption and difficult waste residue treatment. Other processes, due to limitations in energy consumption,
pollution, or economic viability, have a narrower application range. This paper systematically compares the techno-economic
performance of mainstream processes, focusing on the resource utilization path of sulfuric acid process waste residues, and explores
the potential of the “low-temperature alkali activation-precise acid leaching” new process. The aim is to provide theoretical support
and industrial direction for the sustainable development of lithium resources. Future technological development should focus on
process optimization and resource recycling, promoting the transformation of the lithium battery industry towards greener and more
sustainable directions through multi-technology synergy and high-value utilization of waste residues.
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