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Passenger PEVs to drive 73% of lithium demand
growth in 2024-35.
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As of April 14, 2025
f = forecast; LCE = lithium carbonate equivalent; PEV = plug-in electric vehicle (includes pure battery EV and plug-in hybad EV); t = metnc ton. 2
3M = 3 months; GWh = gigawati-hour; LFP = lithium iron phosphate; NMC = nickel manganese cobalt

Sources: S&P Global Commodity Insights.; China’s Automotive Power Battery Innovation Alliance.
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Lithium price forecasts to bottom out in 2025 on expected supply cuts; JE

Lithium

deficit reemerges in 2032

Quarterly lithium prices to drop to $8,575/t in Q3 Overcapacity limits lithium price upside until next
before slow recovery to $9,453/t in Q1 2027 decade
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Sources: S&P Global Commodity Insights.
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2016- 2024

Lithium prices remain close to long-term averages
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2024- 2025
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As of April 14, 2025.

DDP = delivery duty paid; LCE = lithium carbonate equivalent; Li,CO, = lithium carbonate; SC6 = spodumene concentrate containing 6% lithium oxide; t = metric ton.

Assuming $9,100/t price for lithium carbonate CIF North Asia, the lowest price year-to-April 14, under the consensus scenario.
Sources: S&P Global Commodity Insights
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Lithium Extraction Methods
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Hard rock mining

Sourcing lithium hydroxide from hard rock mines for lithium currently
has a high CO, footprint. Once you mine it, the rock must be roasted
with fossil fuels and using large volume of sulphuric acid to produce
lithium hydroxide.

Brines: Reagent and evaporation pond usage
Use reagents to remove impurities from the brine

Lithium extraction from brines evaporates large quantities of water in
some of the driest places on earth. It also has a significant CO,
footprint, through large use of chemical reagents.

Brines: Adsorption-type Direct Lithium Extraction (A-DLE)
Extract only the lithium from the brine, leave everything else in it

Low or net zero CO, footprint, depending on how the brine is heated.
Very low reagent usage in A-DLE process.
Low water usage if recycling systems are built into process.

Source:Vulcan energy, BRIDGING ENGINEERING STUDY RESULTS, PHASE ONE FINANCING LAUNCH EDITION, 04 2023.




Lithium Extraction Methods

Times of Lithium Extraction Method
(Extraction to Production)

DLE
Hard Rock Mining

- -
Hours to days Evaporation Pond

Weeks to months

Months to years



Sustainability of DLE Methods

Hard Rock Mining ® Evaporation Pond mDLE
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Source:DLE 1017 A New Report fromLiA & Rockwell Automation International Lithium Association, 2024




DLE Upcoming Companies
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DLE Projects World Map
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DLE & Refining Technology Providers

. IKOCH.
OLOKUNG ' ENJRGYX TEGGLooY ST B o
Adsorption — - O NIy | S SUNRESIN
Periodic
GEXSORBTION | Y batiery metais
(oyXtralit (® GeouTH
— SREEN ENERGY EXTRACTION O Chemionex Inc.
lon Exchange 2 A
N Ablec
@conductive \ '
T .Adionics
B
Solvent S CESTo.
Extraction ENIRGYX A
tenova
% SiTration e e
M b ’.) conductive il
eSS By | @ @ veoua
\U= %
E.\JRGY/ 't Saltworks
. ‘ E Electrofiow tenova.
Electrochemical =) acpnus
>~ VIito I:ZI MW AANGROVE LITHIU}

Source:ECU/MRIWA project 2024, Report 1 Lab Pilot Demo Commercial

v

10




Lithium Active Research Institutions
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Commercial Growth of DLE

COMMERCIAL GROWTH OF ADSORPTION-TYPE DLE!
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DLE Projects Status

Arcadium Lithium
International Battery Metals
Jintai Lithium
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Lanke Lithium
Eramet/Tsingshan
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Qinghai Salt Lake
Upper Rhine Valley
Rincon
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Pilot/Feasibility studies Demonstration Commissioning

Source:DLE 1017 A New Report fronLiA & Rockwell Automation International Lithium Association, 2024
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DLE Cost Curve

Global projected 2035 lithium hydroxide C1 cost curve
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CapEX Comparison

Owner
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LI THI UM
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Standard Lithium
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& RESOURCES Anson Resources
[anRIZONn Arizona Lithium
LITHIUM

LAKE

RESOURCES

Lake Resources

CENTURY

LITHIUM Century Lithium

Project

Lanxess

Upper Rhine
Valley

Rincon

Paradox

Praire Lithium

Kachi

Clayton Valley

Location

USA

Germany

Argentina

USA

Canada

Argentina

USA

stage

DFS/En

DFS

CONST.

DFS

PFS

DFS

DFS

LCE
production
capacity (t/y)

5,400

24,000

3,000

13,000

6,000

25,000

13,000

CapEx
(USS- OpEx/t [|CapEx/t
MM)
$365 $6,810 $67,593
$1,525 $4,383 $63,527
$350 . $116,667
$495 $4,368 $37,861
$290 $2,819 $48,333
$1,380 $6,058 $55,200
AVERAGE || $4,887 ||l $64,863 l‘
$1,537 $4,364 $118,231
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OpEX Comparison

Source:Adams, R. Ride the cycles: where does ylarouriteASX lithium project sit on the cost curve? January 2024.
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Direct Lithium Extraction (DLE)

Chemicals / Fresh water
Stripping solutions l (recycled/makeup) ‘
: —_ Batte rade Li
Direct Lithium P Ky grade LLCO;
Pre-treatment ‘ N iraction — ost-treatmen (—
(DLE) Battery grade LiOH
Precipitation Ca/Mg Polishing
Softening Waste Spent brine Carbonation
pH adjustment Filtering

Membrane filtration
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LE Processing

/. Saltworks’ Process

@ Process by Others

HCI Wash Water

DLE Medium

Lithium Direct Lithium Extraction

\

LiCl Solution

Precipitation & Pre-treatment

Optional: Scaling lons

Brine (DLE process by others)

Wash Water
Recovery

Reverse Osmosis

XtremeRO

Waste Brine

Chemical Precipitation
BrineRefine

Ultrafiltration
XtremeUF

Concentrating LiCl
Processed
LiCl Solution Reverse Osmosis

XtremeRO/OARO

Optional: Evaporation
SaltMaker MVR

(Evaporator)

Concentrated LiCl Solution

|
LiOH Electrochemical Route

v

Electrochemical
Conversion to LiOH

High TDS lon Exchange
BRIX

Electrochemical
Conversion

Thermal 2-Step
Crystallization
SaltMaker MVR

zer + Centrifuge)

Battery-Grade Lithium
Hydroxide Monohydrate
(LiIOH.H,0)

Source:Saltworks Technologies

|
LiOH Lime Route
v

Chemical
Conversion to LiOH

Chemical Precipitation
Na;COs BrineRefine

Li;CO; Solids

Lime Chemical Precipitation
Slurry BrineRefine

High TDS lon Exchange
BRIX

Thermal 2-Step
Crystallization
SaltMaker MVR

(Crystallizer + Centrifuge)

Battery-Grade Lithium
Hydroxide Monohydrate
(LiOH.H;0)

Li,CO3 Route
v

Convénlon
to Li;CO;

High TDS lon Exchange
BRIX

Chemical Precipitation
CaCOs BrineRefine
Solids

Optional:
Technical Grade
Li,CO; Solids

Upgrading

Battery-Grade Lithium
Carbonate (Li;,CO;)
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DLE Medium

Adsorption

Main Materials:
LiCL:3Al(OH)n3H20

Ion-Exchange

Main Materials:
LiMnOx, LiFePQ,, Li,TiO,

\/

ITHIL \
RACTIO

Organic
Solvent ”
> / Li
) i Solvent-Extraction
Li

~ Main Materials:
Tri-n-butyl phosphate (TBP)

+ kerosene
Brine phase
DL Membrane
Main Materials:
Polymers, MOFs, COFs,
Nanoclays, GO

Source:Data obtained from Direct Lithium Extraction (DLE). Technical Update. Friday, 12 November 2021. Dr RvadoisMD, Vulcan Energy Resources.
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DLE Medium

Advantages

Disadvantages

Adsbrpﬁon

e High selectivity

e Adaptability

® Global commercialization

e Easy operation

* Not require chemical reagents
® Can achieve >90% efficiency
® Low waste

e Low energy usage

* Low environmental impact

e Dissolution loss

e Complex regeneration of
adsorbents

e Temperature dependent
process (> 50 °C)

e Need for post-treatment and
purification steps

e Brine contamination issue

e High upfront capital costs

lon exchange

High selectivity

Lower initial investment

High separation efficiency

High theoretical lithium-uptake
capacity

Relatively low energy and water
usage

More adaptable for low-grade
quality brines

Large acid and base inputs

Environmental hazards
production

Post-treatment and purification
steps may be necessary

Acid supply safety risk

Adsorbent degradation risk at
low pH in the long term

High operating cost

Solvent
extraction

Membrane

e High efficiency

e High selectivity

o Adaptability

e Simple and continuous
operation

e Low operating cost

e Less dependent on

post-treatment to achieve
high LiCl concentration

Simple and continuous operation
High recovery rate

High efficiency

Low levels of impurities
Relatively low energy usage

No contact between the extractant
and brine

Environmental friendliness

No need for additional purification
for industrial purposes

e Complicated preparation
e Corrosive additives and solvents

Environmental concerns

Organic contamination of product

High waste production

Potentially larger capital cost

e Intensive pretreatment is required
for brines with a high Ca?*/Li*

and Mg?*/Li* mass ratio

Fouling issues

Require pre-treatment
Instability for geothermal brines
High costs

High initial investment and
operating costs for fabricating
and regenerating different
membranes

Source:DLE 1017 A New Report fromLiA & Rockwell Automation International Lithium Association, 2024




Where we started?

15 August 2022
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Timeline
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EDITH COWAN 7
UNIVERSITY mnwa

of Western Australia

support

\

. Final report submitted.

. Flowsheet updated.
TRL 1 achieved

;i Lab demonstration Third-party - Tech-Economics updated.
Third-party TRL 3 achieved techno- . Commercialization strategy
verification Third-party verified economic study completed.
) M10627 Proposal
— ) O To: = = ;
v '_1] =) ®= e submitted ak\
o— W 224 onlln o0lln (2™ Phase)

) X ) EEED B D) D D B D s ) i) ) s ) ) ) s )

&) (R ) gk

MRIWA funding

Scoping stud .
secured corr)nplgetion y S-DLE Provisional A-DLE Provisional Second phase . TRL 4 will be achieved for S-DLE and TRL 3 for A-DLE
($0.45m) patent filed patent filed Kick-off meeting .| [ ab-Scale rig with all non-integrated components
Application number: Application number: completed next to each other.
2024903521 2025900142

. Target Output: 10-50 grams of LiOH or Li,CO, per

\ } batch.
Y . Lab Size: 10-20 m?
ECl) 3 @

EDITH COWAN mriwa
UNIVERSITY

of Western Australia

PYe

]

Industry partners conditional to MRIWA

« Switched to real Spodumene samples.
« Sample validation completed.
« Pilot-Scale Rig planning and designing

. S-DLE will achieve TRL 5 and A-DLE TRL 4
. CRL 2 will be achieved
. Pilot-Scale rig with all integrated components

completed.

. Target Output: 1-5 Kg of LiOH or Li,CO, per batch.
. Lab Size: 50-100 m?



Our Solution is:

S-DLE A-DLE

Sulfuric acid
leaching

Membrane

DLE

& 7o




SEBIE Provisional

patent filed

Application number: 2024903521

A-DLE Provisional

patent
Application number: 2025900142



