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Abstract

Seshat’s Composites represent a new class of biogenic materials engineered from
hemp-derived carbon allotropes and hemp oil. This white paper introduces the sci-
entific foundation, synthesis protocol, and potential applications of the composites in
military, environmental, architectural, and off-world domains. A core objective is to
replace petrochemical-based composite systems with regenerative, carbon-negative al-
ternatives.

1 Introduction

The Organic Revolution of 2030 calls for sustainable, ethical alternatives to synthetic ma-
terials. Hemp—one of Earth’s most versatile plants—can be transformed into a range of
carbon allotropes with tunable physical and electrical properties. When blended with hemp
oil as a binding medium, a scalable, biodegradable composite emerges, termed Seshat’s
Composite (SC).

2 Core Formula
Seshat’s Composites can be represented by the following symbolic formulation:

SC=H,+ Y oH, (1)

=1

Where:
e SC = Final Seshat’s Composite

e H, = Hemp Oil (binder)



e H. = Individual hemp carbon allotrope (biochar, amorphous, activated, graphitic,

etc.)

a; = Proportionality constant representing weight % of each carbon allotrope

e n = Number of different carbon allotropes in the blend

This formulation is scalable and modular. Properties such as tensile strength, hardness,
conductivity, and biodegradability can be tuned by adjusting «; values and curing conditions.
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Materials and Methods

Materials

Industrial hemp stalks (Cannabis sativa)
Cold-pressed hemp seed oil

Laboratory kiln or pyrolysis reactor (400-1100°C)
Hydraulic press

Steel or ceramic molds

Synthesis Protocol

Carbonization: Hemp biomass is pyrolyzed to create multiple carbon allotropes.

. Classification: Carbon fractions are sieved and sorted by morphology and density.

Mixing: Hemp oil and selected carbon allotropes are blended at a target ratio (e.g.,
70:30 by weight).

Molding and Curing: The mixture is pressed into shape under pressure (10-50 MPa)
and heat (80-180°C).

Finishing: Panels are post-cured and optionally laminated, doped, or embedded with
electronics.

Properties and Performance

By tuning carbon content, Seshat’s Composites can exhibit:

e Tensile strength: 50-150 MPa (projected)

e Electrical conductivity: tunable from insulating to semiconductive

e Biodegradability: ;90% over 2—5 years (with no toxic residue)

e Density: 0.9-1.3 g/cm?



5 Applications

Defense: Lightweight armor, drone exteriors, ballistic panels

Construction: Panels, roofing, insulation, formwork

Space Tech: Radiation shields, off-world habitats

Sustainable Electronics: Bioresin-based PCBs, conductive films

6 Environmental Impact

Seshat’s Composites are carbon-negative and petrochemical-free. Their life cycle enables:
e CO, sequestration during hemp cultivation
e Safe end-of-life composting or recycling

e Minimal industrial toxicity

7 Conclusion

Seshat’s Composites signal a paradigm shift in advanced material design. By leveraging
nature’s most regenerative plant and a circular processing model, we can replace toxic com-
posites with ethical, scalable materials suitable for Earth and beyond.

8 Future Work

e Ballistic certification under NATO STANAG 2920
e Conductivity tuning with dopants or ionic resins

e Integration with autonomous manufacturing platforms



