Fact Sheet

Critical Mineral Deep Dive: Lithium

Lithium is a U.S. Geological Survey-designated critical mineral. It is used in high-performance batteries for electric vehicles, grid
storage systems, and consumer electronics, as well as in the production of metals, ceramics, and pharmaceuticals. It is classified
by the U.S. Department of Energy as “highly critical” in the medium term (through 2035) due to its importance for energy
applications and exposure to supply chain risks.

Clean Energy Applications

Lithium’s unique properties make it optimal for the performance and longevity of batteries in electric vehicles and for energy
storage on the electric grid. Compared to other metals and minerals, it is a strong conductor of electricity, lightweight (important
for portability in electronics and mileage range in electric vehicles), and highly reactive (meaning it gives up electrons quickly,
translating to higher battery voltages). Lithium ions are also small enough to cycle through batteries repeatedly without
damaging them, which allows these batteries to be recharged hundreds of times. In 2025, about 90% of global lithium demand
was for electric vehicle batteries and battery storage, with electric vehicle batteries accounting for the vast majority of that
demand. This figure is expected to rise to 97% by 2035.

Availability and Supply Chain

Lithium deposits are abundant worldwide. However, deposits that exist in a high enough concentration to make extraction
economically and technologically viable are far more limited, existing in just a few countries. Argentina, Bolivia, and Chile
comprise South America’s “lithium triangle,” which produces 35% of the lithium in the global market but hosts an estimated
60% of the world’s supply in vast brine (saltwater) deposits. Australia, meanwhile, leads global production of hard rock lithium,
producing 37% of global supply.

In 2025, the United States relied on
imports—primarily from Chile, followed by
Argentina—for more than 50% of its
lithium consumption. While the United
States has hard rock and brine deposits of
lithium, a Nevada brine facility was the only
domestic  producer in 2025. Other
particularly lithium-rich regions of the
country include the Paradox Basin, which Tt L et
comprises parts of Arizona, Colorado, New . s
Mexico, and Utah; California’s Salton Sea;

the Smackover Formation in the Gulf .mhermai"rpm"“cers
region; the Carolinas; and northern New O Deposits in development
England.

Global Lithium
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Lithium brine is typically processed near where it is extracted; accordingly, China, Chile, and Argentina lead lithium brine refining.
China also processes 95% of the world’s hard rock lithium. In the United States, processing occurs at the Kings Mountain facility
in North Carolina, and new processing facilities are in development on the Texas-Arkansas border and in Chester County, South
Carolina.
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Lithium can be mined from hard rock ore (naturally occurring material that contains a mineral) in the

Extraction form of lithium spodumene. It can also be extracted as an ion from briny water. The latter process
involves pumping brine into large, shallow pools, from which water evaporates naturally over months
or years, leaving behind high concentrations of lithium carbonate.
Processing Lithium spodumene is ground and crushed to separate the lithium from its ore. Acid and solvent are
. applied to leach out the ore, leaving behind pure lithium. Similarly, in the case of brine water, once the
m water evaporates, the remaining material is leached to remove impurities and isolate the lithium.

. Globally, 88% of refined lithium is manufactured into batteries for electric vehicles, grid storage systems,
Manufacturing . ) . . .
and electronic devices. The other 12% is used to make glass and ceramics, medicines, and other

products.

Lithium largely lacks recycling pathways. This is in part attributed to limited feedstocks of lithium-
containing products available for recycling due to low collection rates. Additionally, lithium-ion batteries
for electric vehicles are not expected to reach end-of-life in sufficient numbers for cost-effective
recovery until after 2030. Problems with lithium reactivity during recycling processes also constrain its
L’\ capacity for reuse. Lithium-ion battery recycling is the most common form of lithium recycling. These

S batteries, or products containing them, are collected, evaluated for repair or reuse, and shredded.
Battery shredding leaves behind “black mass,” the lithium-bearing material that can be reprocessed for
reuse. Effective recycling could reduce the need for new lithium mines by 25% by 2050.

Recycling

Externalities of Lithium Development

Lithium extraction and production frequently occur in water-stressed regions. In Chile’s Salar de Atacama region, one of the
driest in the world, lithium and copper production consumed more than 65% of local water supplies. Plans to extract lithium
brine in Utah would draw freshwater from the Green River, a tributary to the water-stressed Colorado River, and a proposed
lithium mine in Nevada’s northwest would consume billions of gallons of groundwater.

Meanwhile, the processing of both brine- and hard rock-sourced lithium requires inputs of chemicals that can contaminate
nearby freshwater sources, rendering them unusable for drinking and agriculture and decimating wildlife populations. In
Argentina and Chile, toxic waste from brine evaporation pools have contaminated the water sources of nearby Indigenous
communities, and a lithium mine in Tibet caused years of mass fish and livestock death. In Nevada, researchers linked
impairments to fish populations to lithium processing operations 150 miles upstream.

Lithium extraction disproportionately impacts Indigenous communities around the world. In the United States, 79% of lithium
reserves and resources are located within 35 miles of Native American reservations. Lithium recycling can help mitigate the
harmful environmental and public health impacts of mining, conserve raw lithium supplies, promote a circular economy,
protect against supply chain disruptions, and bolster national security.
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This fact sheet is available at www.eesi.org/papers.

The Environmental and Energy Study Institute (www.eesi.org) is an independent nonprofit advancing science-based solutions for
climate change, energy, and environmental challenges. Founded on a bipartisan basis by members of Congress, EESI has been
informing policymakers about the benefits of energy efficiency, renewable energy, and environmental conservation since 1984.
In 1988, EESI declared that all energy policy must be examined through a climate lens, which has since guided us toward our
vision: a sustainable, resilient, and equitable world.

Daniel Bresette, President (202) 628-1400 eesi.org 1020 19th St. NW, Ste. 400 Washington, DC 20036
[
L)


https://www.usgs.gov/communications-and-publishing/news/earthword-ore
https://energy.sustainability-directory.com/term/lithium-brine/
https://bipartisanpolicy.org/wp-content/uploads/2024/05/BPC_The-Missing-Midstream-Report_May-2024.pdf
https://bipartisanpolicy.org/wp-content/uploads/2024/05/BPC_The-Missing-Midstream-Report_May-2024.pdf
https://bipartisanpolicy.org/wp-content/uploads/2024/05/BPC_The-Missing-Midstream-Report_May-2024.pdf
https://pubs.usgs.gov/periodicals/mcs2026/mcs2026-lithium.pdf
https://pubs.usgs.gov/periodicals/mcs2026/mcs2026-lithium.pdf
https://www.eesi.org/papers/view/issue-brief-critical-minerals-and-the-u.s-clean-energy-transition#:%7E:text=Limited%20Recycling%20Feedstock
https://www.iea.org/reports/the-role-of-critical-minerals-in-clean-energy-transitions/reliable-supply-of-minerals#:%7E:text=The%20picture%20for%20battery%20recycling%20is%20set%20to%20change%20significantly%20from%202030%20as%20an%20influx%20of%20spent%20batteries%20arrives
https://iea.blob.core.windows.net/assets/278ae0c8-28b8-402b-b9ab-6e45463c273f/TheRoleofCriticalMineralsinCleanEnergyTransitions.pdf
https://www.epa.gov/hw/lithium-ion-battery-recycling#recycled
https://www.epa.gov/hw/lithium-ion-battery-recycling#recycled
https://iea.blob.core.windows.net/assets/d041f616-2f49-4694-861c-97d489ed1856/RecyclingofCriticalMinerals.pdf
https://eros.usgs.gov/earthshots/salar-de-atacama-chile
https://eu.boell.org/en/2025/11/05/wateratlas-metal-mining-great-water-robbery
https://apnews.com/article/lithium-evs-groundwater-extraction-utah-batteries-58a67eccd9c7fddd5407d8e09ca36b9d
https://www.eesi.org/briefings/view/021925rivers
https://int.nyt.com/data/documenttools/thacker-pass-feis-chapters1-6-508/f5d9956ac05f6601/full.pdf#page=177
https://www.globalissues.org/news/2012/03/29/13172
https://www.aljazeera.com/economy/2019/12/27/chile-lithium-miner-sqm-dealt-blow-by-environmental-court-ruling/
https://www.wired.com/story/lithium-batteries-environment-impact/
https://www.wired.com/story/lithium-batteries-environment-impact/
https://www.wired.com/story/lithium-batteries-environment-impact/
https://www.msci.com/www/blog-posts/mining-energy-transition-metals/02531033947#:%7E:text=Many%20of%20the,of%20these%20areas%2C
http://www.eesi.org/papers
http://www.eesi.org/

Works Cited

e American Chemical Society, “Mechanistic Understanding of Lithium-lon Adsorption, Intercalation, and Plating during
Charging of Graphite Electrodes” (April 22, 2025), https://pubs.acs.org/doi/10.1021/acselectrochem.4c00079

® Associated Press, “In rural Utah, concern over efforts to use Colorado River water to extract lithium” (February 8, 2024),
https://apnews.com/article/lithium-evs-groundwater-extraction-utah-batteries-58a67eccd9c7fddd5407d8e09ca36b9d

e Bipartisan Policy Center, “The Missing Midstream: Identifying Investment Challenges for American Critical Mineral
Processing Projects” (May 2024), https://bipartisanpolicy.org/wp-content/uploads/2024/05/BPC _The-Missing-Midstream-
Report May-2024.pdf

e California Energy Commission, “Blue Ribbon Commission on Lithium Extraction in California Submits Final Report to State
Legislature” (December 1, 2022), https://www.energy.ca.gov/publications/2022/report-blue-ribbon-commission-lithium-
extraction-california-pursuant-assembly

e Environmental and Energy Study Institute, “The Colorado River” (February 19, 2025),
https://www.eesi.org/briefings/view/021925rivers

e Equinor, “Arkansas Lithium project finalized USD 225 million award” (January 16, 2025),
https://www.equinor.com/news/20250116-arkansas-lithium-usd-225-million-award

e Essential Minerals Association, “Lithium” (accessed November 2025), https://www.essentialminerals.org/mineral/lithium/

® Forbes, “2024 Could Be The Year For American Lithium” (updated April 16, 2024),
https://www.forbes.com/sites/energyinnovation/2024/04/14/2024-could-be-the-year-for-american-lithium/

e Forbes, “Biden’s Green Energy Dilemma On Critical Minerals” (May 25, 2021),
https://www.forbes.com/sites/davidblackmon/2021/05/25/bidens-green-energy-dilemma-on-critical-minerals/

e Harvard International Review, “The Lithium Triangle: Where Chile, Argentina, and Bolivia Meet” (January 15, 2020),
https://hir.harvard.edu/lithium-triangle/

e International Energy Agency, “Global Critical Minerals Outlook 2025” (June 2025),
https://iea.blob.core.windows.net/assets/ef5e9b70-3374-4caa-ba9d-19c72253bfc4/GlobalCriticalMineralsOutlook2025.pdf

e International Energy Agency, “Recycling of Critical Minerals: Strategies to scale up recycling and urban mining” (November
18, 2024), https://iea.blob.core.windows.net/assets/d041f616-2f49-4694-861c-
97d489ed1856/RecyclingofCriticalMinerals.pdf

e International Energy Agency, “The Role of Critical Minerals in Clean Energy Transitions” (updated March 2022),
https://www.iea.org/reports/the-role-of-critical-minerals-in-clean-energy-transitions

e Morgan Stanley Capital International, “Mining Energy-Transition Metals: National Aims, Local Conflicts” (June 3, 2021),
www.msci.com/www/blog-posts/mining-energy-transition-metals/02531033947

e Sustainability Directory, “Lithium Brine” (March 12, 2025), https://energy.sustainability-directory.com/term/lithium-brine/

e U.S. Department of Energy, “Critical Minerals Assessment” (July 2023), https://www.energy.gov/sites/default/files/2023-
07/doe-critical-material-assessment 07312023.pdf

e U.S. Department of Interior, “Final Environmental Impact Statement: Thacker Pass Lithium Mine Project” (December 4, 2020),
https://int.nyt.com/data/documenttools/thacker-pass-feis-chapters1-6-508/f5d9956ac05f6601/full.pdf#page=177

e U.S. Environmental Protection Agency, “Lithium-lon Battery Recycling” (updated September 24, 2025),
https://www.epa.gov/hw/lithium-ion-battery-recycling#irecycled

e U.S. Geological Survey, "EarthWord — Ore” (February 15, 2016), https://www.usgs.gov/communications-and-
publishing/news/earthword-ore

e U.S. Geological Survey, "Geochemistry and hydrodynamics of the Paradox Basin region, Utah, Colorado and New Mexico”
(January 1, 1969), https://www.usgs.gov/publications/geochemistry-and-hydrodynamics-paradox-basin-region-utah-
colorado-and-new-mexico

e U.S. Geological Survey, "Lithium in Smackover Formation” (October 2024), https://www.usgs.gov/media/images/lithium-
smackover-formation

e U.S. Geological Survey, "Mineral Commodity Summaries 2026” (updated May 27, 2026),
https://pubs.usgs.gov/periodicals/mcs2026/mcs2026.pdf

e The Wilson Center, “The Lithium Triangle: To Be or Not To Be Successful” (April 2024),
https://www.wilsoncenter.org/sites/default/files/media/uploads/documents/The%20Lithium%20Triangle To%20Be%200r
%20N0t%20T0%20Be%20Successful_April%202024.pdf

e WIRED, “The spiraling environmental cost of our lithium battery addiction” (August 5, 2018),
https://www.wired.com/story/lithium-batteries-environment-impact/

Daniel Bresette, President - (202) 628-1400 - eesi.org - 1020 19th St. NW, Ste. 400 - Washington, DC 20036

&


https://pubs.acs.org/doi/10.1021/acselectrochem.4c00079
https://apnews.com/article/lithium-evs-groundwater-extraction-utah-batteries-58a67eccd9c7fddd5407d8e09ca36b9d
https://bipartisanpolicy.org/wp-content/uploads/2024/05/BPC_The-Missing-Midstream-Report_May-2024.pdf
https://bipartisanpolicy.org/wp-content/uploads/2024/05/BPC_The-Missing-Midstream-Report_May-2024.pdf
https://www.energy.ca.gov/publications/2022/report-blue-ribbon-commission-lithium-extraction-california-pursuant-assembly
https://www.energy.ca.gov/publications/2022/report-blue-ribbon-commission-lithium-extraction-california-pursuant-assembly
https://www.eesi.org/briefings/view/021925rivers
https://www.equinor.com/news/20250116-arkansas-lithium-usd-225-million-award
https://www.essentialminerals.org/mineral/lithium/
https://www.forbes.com/sites/energyinnovation/2024/04/14/2024-could-be-the-year-for-american-lithium/
https://www.forbes.com/sites/davidblackmon/2021/05/25/bidens-green-energy-dilemma-on-critical-minerals/
https://hir.harvard.edu/lithium-triangle/
https://iea.blob.core.windows.net/assets/ef5e9b70-3374-4caa-ba9d-19c72253bfc4/GlobalCriticalMineralsOutlook2025.pdf
https://iea.blob.core.windows.net/assets/d041f616-2f49-4694-861c-97d489ed1856/RecyclingofCriticalMinerals.pdf
https://iea.blob.core.windows.net/assets/d041f616-2f49-4694-861c-97d489ed1856/RecyclingofCriticalMinerals.pdf
https://www.iea.org/reports/the-role-of-critical-minerals-in-clean-energy-transitions
http://www.msci.com/www/blog-posts/mining-energy-transition-metals/02531033947
https://energy.sustainability-directory.com/term/lithium-brine/
https://www.energy.gov/sites/default/files/2023-07/doe-critical-material-assessment_07312023.pdf
https://www.energy.gov/sites/default/files/2023-07/doe-critical-material-assessment_07312023.pdf
https://int.nyt.com/data/documenttools/thacker-pass-feis-chapters1-6-508/f5d9956ac05f6601/full.pdf#page=177
https://www.epa.gov/hw/lithium-ion-battery-recycling#recycled
https://www.usgs.gov/communications-and-publishing/news/earthword-ore
https://www.usgs.gov/communications-and-publishing/news/earthword-ore
https://www.usgs.gov/publications/geochemistry-and-hydrodynamics-paradox-basin-region-utah-colorado-and-new-mexico
https://www.usgs.gov/publications/geochemistry-and-hydrodynamics-paradox-basin-region-utah-colorado-and-new-mexico
https://www.usgs.gov/media/images/lithium-smackover-formation
https://www.usgs.gov/media/images/lithium-smackover-formation
https://pubs.usgs.gov/periodicals/mcs2026/mcs2026.pdf
https://www.wilsoncenter.org/sites/default/files/media/uploads/documents/The%20Lithium%20Triangle_To%20Be%20or%20Not%20To%20Be%20Successful_April%202024.pdf
https://www.wilsoncenter.org/sites/default/files/media/uploads/documents/The%20Lithium%20Triangle_To%20Be%20or%20Not%20To%20Be%20Successful_April%202024.pdf
https://www.wired.com/story/lithium-batteries-environment-impact/

	Critical Mineral Deep Dive: Lithium

