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Glossary 

$/t Dollars per metric ton 
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BFD Block flow diagram 
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Abstract 

Lithium use for lithium-ion batteries (LIBs) is increasing exponentially with the expanding use of electric vehicles (EVs) 

and energy storage systems. The continued increase in demand makes it necessary to develop new sources of lithium 

and new processes to extract lithium from these sources.   

This challenge is being met by direct lithium extraction (DLE) technology development. Multiple brine resources (such as 

geothermal brine, produced water, saltwater lakes, and naturally occurring brine reservoirs) contain varying 

concentrations of lithium ions and are specially suitable for DLE processes. Adsorption-based DLE process is a promising 

environmentally friendly technology which minimizes stress on water resources and produces waste that can be easily 

handled. It is more advanced compared to alternate DLE technologies and is being considered for multiple new DLE 

projects in advanced stages of commercial development.  

This review examines an adsorption-based DLE project from surface water salt lakes with relatively low lithium 

concentrations.  

Apart from industry status and technology review, the review examines process economics of a sample DLE plant. It 

includes material balance, PFDs, and sized equipment list, along with variable costs, capital expenditure (capex), 

operating expenditure (opex), and overall production costs.  

The economic evaluation presented by the Process Economics Program (PEP) is an independent interpretation of the 

commercial process based on information presented in open literature and discussions with several industry-specific 

individuals. While this assessment may not reflect the actual plant data fully, we do believe that these sources are 

sufficient to represent the process and process economics within the range of accuracy necessary for the economic 

evaluation of a conceptual process design.  
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