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John B. Goodenough (1980s Oxford University)
University of Texas at Austin

John B. Goodenough (Oxford University, 1980) (Nobel Prize 2019 Chemistry Winner)
(University of Texas at Austin since 1986) 
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Critical material supply chain for lithium-ion batteries with some capacity
and gaps on a globally competitive scales

3

EERE Battery Critical Materials RFI Workshop Report, 2021. Battery Critical Materials Supply Chain – challenges 
and opportunities, U.S. Department of Energy, Energy Efficiency and Renewable Energy
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Lithium forecast (x 1000t LCE)

Source: Roskill (2018) Lithium: Global Industry, Markets and Outlook

Li2CO3, LCE cost (2018) LiOH, Lithium hydroxide cost (2018)

Benchmark Mineral Intelligence (BMI)’s 
assessment puts the mid-point of 
Chinese lithium carbonate prices in 
December at $39,250 a tonne, a gain of 
485.8% from the same period a year 
ago. The range was $36,575 to $41,925 
a tonne.
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Source: SQM 

(2-3%)

Citation: Stringfellow, W.T.; Dobson, P.F. Technology for the Recovery of 
Lithium from Geothermal Brines. Energies 2021, 14, 6805. 
https://doi.org/10.3390/en14206805

Brines play a major role in lithium production

Global lithium production by source

CMI
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Global lithium resources

Citation: Stringfellow, W.T.; Dobson, P.F. Technology for the Recovery of Lithium from 
Geothermal Brines. Energies 2021, 14, 6805. https://doi.org/10.3390/en14206805
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Global comparison: Li grade in salt lakes

Estimates: 10.6 M MT of LCE at Salton Sea 100 km2 field;           
Mn, Zn and K can be recovered as well

300 km2
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Three types of sorbents 
used

 Spinel Lithium 
Manganese Oxide 
(Li-Mn-O) (ion-
exchange)

 Spinel Lithium 
Titanium Oxide (Li-Ti-
O) (ion-exchange)

 Lithium Aluminum 
Layered Double 
Hydroxide Chloride 
(LDH) (adsorption)

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

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

Sorption
LiCl molecule in brine physically sorbed 

onto sorbent and removed with strip 
solution

Ion Exchange
Li+ ion in brine chemically absorbed into 

solid ion exchange material and 
exchanged for protons

Solvent Extraction
Liquid phase with sorbed by ion selective 

ligands in organic solvents and removed 
with strip solution by ion-exchange 
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