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Scalable and Regenerable Fibrous Amine-Functionalized Matrix (FAM)
Sorbent for Efficient Enrichment of Critical Minerals from Coal Wastewaters ¥
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Supply chain reliability for critical minerals and metals (CM) is a core focus of the U.S.
Department of Energy, relevant not only to environmental change but to economic
and national security. Critical minerals exist in low concentrations of high-volume
coal/clay leachates, geothermal brines, and oil and gas produced waters. Both these
considerations could make CMs recovery from these sources feasible yet challenging.
Among the available methods to recover CMs, such as chemical precipitation, liquid-
liquid extraction, membrane separation, ion exchange, etc., sorption is the most
practical. This is due fto the simplicity, low energy requirements, low negative
environmental impact, and high efficiency when recovering CMs from even |low-
concentration sources. In this study, we present a novel Fibrous Amine-functionalized
Matrix (FAM) sorbent that combines exceptional metal uptake performance with a
parficle-free design, which effectively eliminates the risk of particles leaching during
operation. This sorbent demonstrates an impressive capacity for mineral uptake,
coupled with fast metal uptake and release kinetics, allowing for rapid and efficient
cycling. Furthermore, the material exhibited high selectivity tfoward target minerals,
ensuring the enrichment of critical resources with minimal interference from off
specification species. The regenerable nature of the sorbent also offers significant
advantages for repeated use, contributing to its scalability and cost-effectiveness in
industrial applications. By improving the efficiency and reliability of CM recovery,
innovaftive sorption-based processes centered around the FAM can be developed. . PCT/US23/85206, Fibrous Amine-functionalized Matrix (FAM) for « Sorbent Regeneration
This new technology will play a key role in bolstering national security, improving the '
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https://www.energy.gov/cmm/what-are-critical-materials-and-critical-minerals
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