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Overview of Jade Cove Partners @ Cor

Jade Cove partners with project developers, investors, governments,
technology companies and other stakeholders to evaluate the technical

feasibility, environmental impacts, and economic potential of new
projects and technologies in the materials, mining, renewable energy, J AD E c UVE
and water industries. Jade Cove provides clear, actionable insights for P A RTN E R S

making complex technology investment decisions informed by extensive
original technical research.

I work at the nexus of 1) technology development and deployment, ii)

environmental impact quantification and mitigation, and 1i1) lithtum
natural resource development.



Lithium-Ion
Battery Supply
Chain Overview



In the Ground: The Types of Lithium Natural Resources

Zabuyelite

Pegmatites Sedlmen.tary Brines
Deposits
Smectites
epidolite Illites Oilfield/Continental
Petalite Jadarite Geothermal
Zinnwaldite Searlesite Ocean
Amblygonite Combinations & Others
Eucryptite
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Source: Bradshaw
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From Ground to Garage: The Lithium Atom’s Journey LT

Lithium-lon Cell Manufacturing Battery Pack & EV Manufacturmg EV Market




Global State of Play Today

Simplified Map of Significant Participation in the Current, Global Lithium-lon Battery Supply Chain - June 2020
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Where Does
The US Stand?
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Large-Scale Cathode Manufacturing in the US: Coming Soon?

| Tesla’s secret Roadrunner project: new bo’rfey
production at $100 per kWh on a massive scale
Fred Lambert - Feb. 26th 2020 3:40 pm ET W' m
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The Broader Opportunity PARTNERS
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The US is Rich in Lithium Resources

The Western Sedimentary Lithium Projects - October 2019
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North American Brownfield Lithium Brine
Potential Opportunities - November 2019
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Leduc Formation (oil)

Great Salt Lake Region (Mg metal, MgCl,, NaCl, K,S0,, other salts)
Mojave Desert (H,B0;, Na,S0,, other salts)

Salton Sea (geothermal power)

Bakken Shale (oil)

Paradox Basin (oil)

Marcellus Shale (oil)

@No s wN S

Smacker Formation (oil, Br,, CaCl,)

And don’t forget the Carolinas’ Tin-Spodumene Belt
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And Leading in New Extraction Technologies PARTNERS

Direct Lithium Extraction (DLE) is used in

‘Battery Quality Argentina and China, but originally developed by
~Htpi Sl Dow Chemical for American oilfield brines.

t

Carbonate or Minimize costs of pl’OdUCtiOl’l by
Hydroxide e e e .
[ J
Plant |4 e T Minimizing energy consumption
Strip Solution 2,000 mg/L Li * Minimizing reagent consumption
Acid or Water 100 mg/L Mg SN .
200 mg/L Ca * Minimizing water consumption
—-
Direct Lithium 50 mg/L SO, C e ;
e * Minimizing waste production
(DLE) Bloomberg Green
—
Energy & Science
Bill Gates-Led FundInvestsin
Making Lithium Mining More
Fresh Brine Aqueous Spent Brine sustainable
200 mg/ L Li Lithium 20 mg/ L Li Lilac Sclutions has developed a process for extracting lithium that drastically cuts water
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Some of September’s Tesla Battery Day Revelations

PIEDMONT

ASX RELEASE | September 28, 2020 | ASX: PLL; NASDAQ: PLI LETREDS

PIEDMONT LITHIUM SIGNS SALES AGREEMENT WITH TESLA

« Piedmont enters into binding sales agreement to supply spodumene concentrate to Tesla
* Five-year fixed-price binding agreement with optional five-year extension
« Agreement confirms the strategic nature of Piedmont’s unique American spodumene deposit

« Discussions are ongoing with respect to other lithium and by-product sales arrangements

Tesla seems to be building a spodumene concentrate to
LiOH - H,O refinery in Texas using North Carolina feedstock
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Access Even More Lithium

SIGNIFICANT UNTAPPED LITHIUM IN CLAY TESLA ACID-FREE, SALINE EXTRACTION TESLA SECURED TWH-SCALE RESOURCE

And developing unique process flowsheets for
lithtum extraction from sedimentary clays
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High-Level Overview of Sedimentary/Non-Pegmatite Lithium Mineral Processes in Mid to Late Stages of Development
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Life Cycle Assessment (LCA) in Lithium Extraction & Process PARTNERS

LCA is a critical tool for quantifying the

. . . CO, Intensity of Manufacturing Battery-Quality Lithium Hydroxide from Different Sources
environmental impacts of critical

6
. . . 2 20
material extraction and processing. At £
=
Minviro, we have done extensive LCA o
. cq . . . Z =
modeling of lithium chemical processing to 3F
identify the CO, intensity of manufacturing 253
lithtum from various types of natural g
YP M
resources via various process routes. 8
=g O &k\\\\\\\\\\\\\\
z2 \
This modeling is being incorporated into 2 & \\
process design & engineering, investors’ > 10 e
priorities, and buyers’ strategies to reduce the — © oema ol ohem  Auewne Austvatan Sposurmene/
impacts of their battery bill of materials. Growao) _Gnmanrit
| -5 1C0,/tLiOH-H;0 2 tC0,/ILiOH:H,0 5 1C0,/tLiOH:H,0 7 1CO,/ILiOH-H,0 16 tC0,/ILiOH:H,0 |

[1] Pre-Commercial Scoping Study Stage with Power Offsets
[2] Pre-Commercial Feasibility Study Stage with Power Offsets

[2] Commercial Operation, Technical Grade, Not Battery Quality
|4] Commercial Operation
V [5] commercial Operation
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Please feel free to reach out to ask
any further questions! I I
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Alex Grant

Principal, Jade Cove Partners
X4 ag(@jadecove.com

www.jadecove.com/research
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