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BIO-BASED

Hempoxies Bullion

A Carbon-Negative Currency Substrate Sustaining Industry

Based on the synthesis framework of fully bio-based vitrimer nanocomposites
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Decoupling Physical Wealth from Ecological Destruction

Conventional metal currencies rely on non-renewable feedstocks and irreversible energy sinks.
Vitrimers—permanently crosslinked networks with thermally triggered bond exchange—offer a paradigm shift:
a fully bio-based, self-healing currency substrate derived entirely from industrial hemp biomass.

The Cost of Physical Wealth
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Resource depletion, massive energy consumption, and irreversible
environmental damage characterize traditional metallic currency systems.

e S

Footprint 48% -

The Bio-Based Paradigm

Industrial Hemp
(Cannabis sativa L.)

Rapid Growth
(90-120 days)

], Vitrimer Zero-Loss
Substrate Recyclable Currency
Permanently crosslinked Fully bio-based,
networks with thermally self-healing, and
t triggered bond exchange infinitely recyclable

Sustainable, renewable, and circular economy model utilizing
industrial hemp for a resilient, self-healing currency.
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The Currency Substrate Diagnostic
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Anatomy of a Hempoxies Coin

The ultimate currency alloy. Every compositional tier is derived from a single rapidly
renewable biomass source, engineered for aerospace-grade mechanical performance.
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Outer Mesh:

Carbonized Fiber
Nanosheets (CFN)

Structural Rebar:

Hemp Cellulose

Nanocrystals (CNCs)

Binding Lattice:
Epoxidized Kraft Lignin

Core Matrix:
Epoxidized Hempseed
Oil (EHO) [566.2% wt]
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Minting the Matrix: Controlled Epoxidation

Hempseed oil possesses an ideal unsaturation profile for epoxidation. Through an
in situ peracid method, polyunsaturated fatty acid chains are functionalized into
reactive oxirane rings, transforming a food-grade liquid into physical bullion.

HCOOH + H,0, = HCO,H + H,0
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Structural Rebar: Reaching 2.5 GPa

How does vegetable oil become hard enough for circulation?
The Halpin-Tsai rule-of-mixtures dictates that stress transfers
from the polymer matrix to rigid nanofillers. Cellulose
Nanocrystals (CNCs) act as high-aspect-ratio rebar, pushing
the projected tensile modulus beyond 2.5 GPa.

Halpin-Tsai Modulus Prediction
2.5 GPa
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Circulation Durability: The Autonomous Healing Substrate

A currency that heals its own scratches. When exposed to temperatures above the topology freezing point
(Tv = 145-165°C), the dynamic covalent network becomes mobile. Zinc-catalyzed transesterification allows
the material to flow viscously and recover >85% of its tensile strength.
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Inherent Physical Cryptography

Hempoxies bullion requires no stamped holograms or embedded chips. The formulation is its own
cryptography. Carbonized Fiber Nanosheets (CFN) provide an un-forgeable Raman spectral signature and

built-in electrical percolation, readable instantly via spectral scanners.

FTIR
823 cm*"
(Oxirane)

Raman D/G

0.85-1.1

11 Band Ratio:

Electrical
Conductivity:
15-45 S/m




The Mint: Vitrimer Transesterification

Unlike traditional thermosets that burn, Hempoxies behave as a vitrimer. Using zinc-catalyzed transesterification
exchange, the network topology rearranges infinitely. The substrate melts and remints with zero degradation.
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The Reminting Curve

Quantitative predictions map the exact parameters for perfectly melting and reissuing currency. A central
bank can melt worn coins, press new bullion, and return the exact mass to circulation in under half an hour.
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Synthesis: Chemical Recyclability = Economic Liquidity

The ultimate insight: because transesterification conserves the exact number of crosslinks, the ma

suffers zero degradation. Hempoxies is not just a green polymer; it is a perfectly liquid physical asset.

Chemistry:
Vitrimer

Transesterification

Cycle

Economics:
The Velocity

Zero Melt-Spread

(The cost of recycling a physical —
asset approaches zero)
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The Macro-Engine: A Carbon-Negative Loop

Minting this currency actively sustains the agricultural sector. Industrial hemp’s massive carbon fixation
capacity offsets all processing energy, creating a currency backed by global carbon reduction.

Tonnes COy/ha/year

Fixation | Hempoxies

Hempoxies
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Projected Asset Specifications

Quantitative targets model a substrate capable of replacing traditional metal
alloys, validated across mechanical, thermal, and sustainability parameters.

Specification Hempoxies Target

Young’s Modulus (Durability) 1.8 - 2.8 GPa
Topology Freezing (Tv) 145 — 165 °C (No ambient creep)
Reminting Time (t* at 180°C) 8 — 25 min
Autonomous Healing > 85% eﬂiciency

Bio-based Carbon

95 -100%
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The Organic Vault

Hempoxies bullion proves that physical wealth no longer requires ecological extraction.
By engineering the perfect dynamic covalent network from agricultural biomass, we secure
a fully liquid, perpetually recyclable standard of value for a sustainable global economy.
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