A Strategic Briefing by The Heat Vault Company
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* A National Strategy for Crijtic
= Material Independence
In the 21st Century.




The transition from fossil fuels is an illusion.
We are entering a Materials Transition.
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The 21st-century energy transition replaces a dependency on geographically diverse hydrocarbon
producers with a hyper-concentrated dependency on a specific basket of strategic metals. The
vulnerability is no longer in the well; it is in the mine and the refinery.




The Exponential Material
Intensity of Clean Energy

The shift to decarbonised systems triggers an unprecedented surge in demand
for raw materials. An onshore wind farm requires nine times the mineral resources
of an equivalent gas plant; an electric vehicle requires six times the mineral

inputs of a conventional car.
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The Threat Matrix: A Profile in
Absolute Vulnerablhty

Processing Monopolist EU Import Current Clrculanty
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We are building the future of our energy infrastructure on an entirely linear model
(0-3% recycling) controlled by a single geopolitical rival.




The lllusion of Diversification: The Midstream Chokepoint.

Strategic dependency is defined not
by who owns the mineral deposits in
the ground, but by who controls

the technology and industrial
capacity to refine them into usable
high-tech forms.

100% of Heavy Rare
Earth processing

97% of Solar Wafer
production
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The Baked-In Structural Deficit

The demand curves for transition materials are exponential
and immediate. The supply response curve for primary raw
materials is inherently shallow and long-term.

2050: 90x
Current Global Supply
(Lithium)

A catastrophic supply gap in the 2030s is already locked in.

Incremental market adjustments cannot solve this.
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The Crucible of Competition:
A Zero-Sum Resource Conflict

Green enerqgy is not competing in

a vacuum. It is locked in a direct, Energy ~ | N National
cross-sectoral competition with Transition / X A £ . Defence
national defence and the digital N / B }g\

economy. Shortages will force
governments to make impossible
strategic trade-offs between T
g .r: S , Dy, Pr):
C"m?te goals and military Wind Turbines & Missile
readiness. £ Guidance « HDD Motors
e Gallium:
Solar PV & Phased-Array

Radar « 5G Networks

PGMs: Green Hydrogen
Jet Engines <+ Advanced
Semiconductors

Digital Economy




The Weaponisation
of the Supply Chain

“Geopolitical dominance has moved beyond
leveraging raw materials. Competitors are
actively considering export bans on the
technologies needed to process these
elements—such as advanced solar wafers
and gallium for semiconductors.”

The hyper-concentration of supply chains grants rival nations the power to
dictate the pace of Western decarbonisation and throttle high-tech defence
manufacturing. The conventional just-in-time globalised sourcing model is dead.




The Sovereign Ecosystem Paradigm.

To secure technological autonomy, we must abandon market-dependent sourcing and deploy
a comprehensive, technologically backed, three-pillar national strategy.

MIETd Pillar II Pillar IlI

Advanced Domestic Extraction Robust Circular Economy The National Element Bank




Pillar I: The Nanoscience Breakthrough.

We no longer need to rely solely on destructive, geographically limited terrestrial mining. Groundbreaking research in
nanoscience allows for the precise, economic extraction of critical elements directly from unconventional domestic

sources, such as deep geological brines, bypassing the 15-year lead times of conventional mining.
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Unlocking Vast Domestic
Elemental Wealth. | Manganese

— Concentrations:

Millions of gallons of elemental-rich brine are Up to 4,000 mg/kg
brought to the surface daily by existing
geothermal power plants. Integrating _ L
extraction technology transforms geothermal /-’“\« >
energy from a simple power source into a . N o
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Pillar ll: A Mandated B iR (End
Circular Economy of-Life Recycling Input

- L J L) o
We must stop building tomorrow's infrastructure on a linear take-make-dispose model. Rate) fOI’ thhlum IS O /°'

The strategy mandates stringent Ecodesign regulations requiring technologies to be For Rare Earth S, it is 1%.
built for automated disassembly. End-of-life wind turbines, EVs, and electronics must be

legally treated as high-grade domestic urban mines.
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Pillar lll: The National
Element Bank

The 20th-century National Defense Stockpile
Is critically depleted and structurally obsolete,
currently unable to mitigate even 10% of

civilian demand in an emergency. - i —
The National Element Bank serves as a g 1" |
dynamic strategic asset. It physically b \ Sl

integrates the output from advanced brine
extraction and circular recycling into a
sovereign stockpile designed to buffer
industries from extreme market volatility,
deter foreign economic coercion, and
ensure continuous defence production.
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The Blueprint for Elemental Sovereignty.

True independence is achieved only when extraction, circularity, and strategic reserves operate as a single, closed-
loop ecosystem. This is the only mathematical and geopolitical pathway to secure the 21st-century energy transition.

Sovereign Industrial Base
(Manufacturing EVs, Turbines, Defence)

The National
Element Bank

Deep Brine Extraction B— Circular Recycling Facilities
(Processing EOL Tech)
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