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Chile 9,300
Australia
Argentina
China

United States
Canada
Brazil

Zimbabwe

Portugal
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Reserves in thousand matric tons

JUN o wand « dusiuUszmaniuSinudisesdiieuunnigalulanlul beoo

AN https://www.statista.com/statistics/268790/countries-with-the-largest-lithium-reserves-worldwide/

|
LFP Battery

. NMC Battery

U o uamsmsndndifienaintinge (Brine) uaziiuns (Pegmatite) Mduingivlunsudnuunimeidiiesloao

MWAN https://pages.marketintelligence.spglobal.com/lithium-demand-and-price-demo-request.html

AUVUN oo YIUUEUIU o USTAUADUNULIEY oo




Evaporation concentration

Concentrfted brine

. Lime milk
Magnesium removal

Filtration/Washing Magnesium
hydroxide
Calcium-lithitm-salt solution

Calcium removal

Calcium carbonate

Lithium salt solution
+ Evaporation

Precipitation crystallization

Lithium carbonate

FUN on LaAITUABUNNSNENTWIEUAITUBLUAIINULNGD

NN https//www.lenntech.com/processes/lithium-recovery.htm

BN A ‘ 38

SUl « (Uu) uselugiiu (Spodumene: LAISLO,) Tidouaduis@dansilaletan (a19) usiafilalan (Lepidolite:
K(Li,AD5(Si,AD,0,o(F,OH),) Tuasnaudiuag

AMWAN https://www.investi.com.au/api/announcements/aly/21e26cf6-146.pdf
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L
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J
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Chlormatlon Sulfatxon Alkal ,ine

fRoastmg with Clz (100-1100 ° Roasting with HzSO4 (250-300 ° Roasting wnth CaCO3 (Ca0) E
ks CaClz (700-900 °C), etc K250y4, NazSO4, elc (100-1050 °C, 15-250 psi.) p

DI Water Leaching I1

Filtration — Residue

4

Purification (~ 90 °C)
(pH control)

A

Concentration and Recovery
(ppt, SX, Ion Exchange, Evaporation)
NaOH
4 : co
|
|
Y

Ca(OH) ===-»- ) Al Fe Ca, Mg, Na

Nazc,oz----{ Li2SOs ) Y
! i
C LiCl ) C LiOH (~ 60 °C) )

( Li2CO3 )—

JUN & uansduneunsnandiisunnsueiun (Li,CO,) wardiieulansenlen (LIOH) a1nusalugiiu

2NN https://www.researchgate.net/publication/344447441 Literature_Review _and_Thermodynamic_Modelling_of Roasting

Processes_for_Lithium_Extraction_from_Spodumene
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https://www.researchgate.net/publication/344447441_Literature_Review_and_Thermodynamic_Modelling_of_Roasting_

Costs of cathode active materials by technology, 2022-2023 ($/kWh)

m Lithium hydroxide Lithium carbonate
70
m Mickel sulfate wAluminum (Collectar)
Bl m Cobalt sulfate Manganese sulfate
® Phosphate W ron
50 )
®m Alurninum (Cathode)
40
I
20 .
(X
K
2022 2023 2022 2023 2022 2023 |
LFP | MMC 8 MNMC G22 |

Data compiled March 4, 2024,

LFP = cathode that contains lithium iron phosphate; MMC 811 = cathode that containg eight parts nickel to ong part each
manganase and cobalt, NMC 622 = cathode that contains six parts nickel to two parts each manganess and cobalt,
Aluminum iz used to make the collzctor that gathers the electrical current generated at the electrodes 1o send 1o etarnal circuits,
Sources: S&P Global Commeodity Insights; ScienceDirect.

@ 2024 S&P Global.

JUM © wansalynnglunsudnuunmesaiiodloseuunazalin uonauesnUsznauveualng tull beod - beoo
(Wispeyansgrenlainadilia)
2NN https://www.spglobal.com/marketintelligence/en/news-insights/latest-news-headlines/lower-lithium-prices-support-

adoption-of-lithium-rich-ev-batteries-80627369

a ) A a aa =
TN o Wand & dusuUsTImnANanaL BN Tgalulaniud beoo

Country Lithium production 2023E (metric tons)
a8 Australia 86,000

&= Chile 44,000

@@ China 33,000

= Argentina 9,600

& Brazil 4,900

I+l Canada 3,400

= Zimbabwe 3,400

@ Portugal 380

# World Total 184,680

fian https://www.mining.com/web/ranked-the-worlds-largest-lithium-producers-in-2023/
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M3 o 4aA e Suiulssimaliateanuwaztldiisnasvaswazavieulansenlenunnianiulaniud beoo

Product Reporter Trade | Metric ton Reporter Trade Metric ton
Lithium carbonates| Chile Export | 128,805.898 | China Import 158,749.000
Lithium carbonates| Argentina Export | 29,496.600 | Japan Import 19,152.000
Lithium carbonates| China Export 9,592.880 | United States Import 16,189.600
Lithium hydroxides| China Export | 130,017.000 | Japan Import 35,520.000
Lithium hydroxides| Chile Export | 22,645.501 | EU Import 5,773.260
Lithium hydroxides| United States | Export 8,649.330 | China Import 3,807.787

fisn https://wits.worldbank.org/trade/comtrade/en/country/ALL/year/2023/tradeflow/Exports/partner/WLD/product/283691
https://wits.worldbank.org/trade/comtrade/en/country/ALL/year/2023/tradeflow/Imports/partner/WLD/product/283691
https://wits.worldbank.org/trade/comtrade/en/country/ALL/year/2023/tradeflow/Exports/partner/WLD/product/282520
https://wits.worldbank.org/trade/comtrade/en/country/ALL/year/2023/tradeflow/Imports/partner/WLD/product/282520

RMRDBM

https://pages.marketintelligence.spglobal.com/lithium-demand-and-price-demo-request.html
https://patents.google.com/patent/W02019228577A2/en
https://pubs.usgs.gov/periodicals/mcs2024/mcs2024.pdf
https://wits.worldbank.org/trade/comtrade/en/country/ALL/year/2023/tradeflow/Exports/partner/WLD/pro
duct/283691
https://wits.worldbank.org/trade/comtrade/en/country/ALL/year/2023/tradeflow/Imports/partner/WLD/pro
duct/283691
https://wits.worldbank.org/trade/comtrade/en/country/ALL/year/2023/tradeflow/Exports/partner/WLD/pro
duct/282520
https://wits.worldbank.org/trade/comtrade/en/country/ALL/year/2023/tradeflow/Imports/partner/WLD/pro
duct/282520

https://www.investi.com.au/api/announcements/aly/21e26cf6-146.pdf
https://www.lenntech.com/processes/lithium-recovery.htm
https://www.mhesi.go.th/index.php/en/content_page/item/9920-670123interesting2.html
https://www.mining.com/web/ranked-the-worlds-largest-lithium-producers-in-2023/
https://www.researchgate.net/publication/344447441 Literature_Review and_ Thermodynamic_Modelling
of Roasting Processes for_Lithium_Extraction from Spodumene
https://www.spglobal.com/marketintelligence/en/news-insights/latest-news-headlines/lower-lithium-

prices-support-adoption-of-lithium-rich-ev-batteries-80627369
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