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which doubled the voltage.
©JOHAN JARNESTAD/THE ROYAL SWEDISH ACADEMY OF SCIENCES

John B. Goodenough (Oxford University, 1980) (Nobel Prize 2019 Chemistry Winner)
(University of Texas at Austin since 1986)

K. Mizushima et al. LixCoQ2 (0<x<-1): A new cathode material for batteries of high energy density.
HOAK RIDGE Research Bulletin. Vol. 15, June 1980, p. 783. doi:10.1016/0025-5408(80)90012-4.




Critical material supply chain for lithium-ion batteries with some capacity
and gaps on a globally competitive scales
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Lithium forecast (x 1000t LCE)
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Global lithium production by source (2-3%)
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Globdadl lithium resources
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Global comparison: Li grade in salt lakes

Salton Sea Geothermal Field
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Global Salt Lakes - ranked by lithium brine grade
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Estimates: 10.6 M MT of LCE at Salton Sea 100 km? field;
Mn, Zn and K can be recovered as well

Source: LPI
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Direct lithium extraction from brines by sorption/ion-
exchange/solvent extraction

»>Sorption Three types of sorbents

» LIClI molecule in brine physically sorbed used
onto sorbent and removed with strip v Spinel Lithium
solution (“ﬁﬁﬁﬁgsgogf'de

»lon _E)SChqnge. . . exchange)

»Li* lon In brine chemically absorbed Iinfo + Spinel Lithium
solid ion exchange material and Titanium Oxide (Li-Ti-
exchanged for protons O) (ion-exchange)

»Solvent Exiraction v Lithium Aluminum
>Liguid phase with sorbed by ion selective cayered Doune
ligands in organic solvents and removed (LyDH) (adsorption)

with strip solution by ion-exchange

Source: L. Li, V. Deshmane, M. P. Paranthaman, R. Bhave, B. Moyer, S. Harrison, “Lithium recovery from aqueous resources and batteries — a
brief review,” Johnson Matthey Technology Review, 2018, 62(2), 161-176. DOI: 10.1595/205651317X696676
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