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Abstract

This document establishes the novelty and priority of fabricating bulk struc-
tural composites reinforced with hemp-derived carbon nanosheets (HD-
CNS) for high-stress, load-bearing applications (e.g., automotive frames, aerospace
components, structural beams). It provides a definitive analysis of prior art, demon-
strating that while HDCNS have been explored for energy storage and raw hemp
fibers for simple composites, their use as a nanoscale reinforcement in structural
materials is a new domain pioneered by the author. All related intellectual prop-
erty is dedicated to the public domain under the Creative Commons Attribution-
ShareAlike 4.0 International License to foster open innovation.

1. Executive Summary & Statement of Impact

This brief makes a definitive claim of novelty for a new class of advanced materials: bulk
composites mechanically reinforced with carbon nanosheets derived from industrial hemp.
The core innovation is the use of a sustainable, biomass-derived nanomaterial to achieve
strength and lightweighting properties comparable or superior to those of traditional
materials like steel, aluminum, and fiberglass.

The significance of this work lies in its potential to disrupt multiple industries by providing
a sustainable, high-performance, and cost-effective alternative for manufacturing. Key
impacts include:

• Transportation: Drastically reducing the weight of electric vehicles (EVs) to extend
range and of aircraft to reduce fuel consumption.

• Construction: Creating lighter, stronger, and more corrosion-resistant structural
components.

• Sustainability: Replacing petroleum-based and energy-intensive materials with a
technology based on a carbon-negative agricultural crop.
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The foundational disclosures by Marie Seshat Landry, detailed herein, represent the ear-
liest public documentation of this technology, establishing clear prior art.

2. The Scientific Basis: From Hemp Fiber to Nano-

Reinforcement

The novelty of these composites is grounded in the transition from macroscopic fibers to
nanoscale reinforcements.

Synthesis: Hemp’s raw cellulosic fibers are converted into 2D carbon nanosheets via a
two-stage thermochemical process: 1) Pyrolysis, where fibers are heated without oxygen
to create a carbon char, and 2) Chemical Activation, where the char is treated at high
temperature to exfoliate it into atom-thin, high-surface-area graphitic sheets.

Mechanism of Reinforcement: Unlike traditional hemp fibers, which act like simple
rebar in a polymer matrix, HDCNS create a fundamentally superior bond. Their immense
surface area-to-volume ratio creates an interlocking molecular web within the compos-
ite matrix (polymer, ceramic, or metal). This nanoscale integration transfers mechani-
cal stress far more efficiently, preventing crack propagation and dramatically increasing
strength and stiffness with minimal weight addition. This is the defining characteristic
that elevates these materials into the realm of advanced structural composites.

3. Analysis of Prior Art & Novelty Substantiation

A thorough review of the scientific and industrial landscape confirms that the use of
HDCNS for bulk structural reinforcement is an unoccupied field. The claim of novelty is
substantiated by distinguishing it from three adjacent, but distinct, areas of research.

3.1 Distinction from Energy Storage Applications

The seminal work by Mitlin et al. (2013) demonstrated the creation of HDCNS for
supercapacitor electrodes [?].

• Novelty: That work focused exclusively on electrochemical properties (porosity for
holding a charge). It neither explored nor suggested the use of HDCNS for mechanical
reinforcement. The application domain is entirely different.

3.2 Distinction from Natural Fiber Composites

Composites using raw, unprocessed hemp fibers have been developed for decades, pri-
marily for non-structural applications like automotive interior panels [?].

• Novelty: These materials use macroscopic fibers, not synthesized nanoscale sheets.
They do not achieve the molecular-level reinforcement or the exceptional mechanical
properties of HDCNS-based composites.
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3.3 Distinction from Synthetic Graphene Composites

Researchers have reinforced composites with graphene derived from mined graphite or
chemical vapor deposition (CVD) [?].

• Novelty: The claim here is specific to nanosheets from a hemp precursor. This
distinction is critical, as it pertains to sustainability, cost, and agricultural scalability,
which are central to the invention’s value proposition.

4. Formal Novelty Declaration

To the best knowledge of the author, verified by a comprehensive review of academic
literature, patent databases, and commercial products as of the date of this document,
**no prior art exists for the fabrication, characterization, or application of bulk structural
composites reinforced with hemp-derived carbon nanosheets (HDCNS) for load-bearing
purposes.**

The work of Marie Seshat Landry, as documented in the disclosures listed below, consti-
tutes the first instance of this technology being developed and publicly described.

5. Open-Source Dedication & Licensing Terms

This technology is hereby dedicated to the public. All intellectual property, data, and
methodologies associated with this work are released under the Creative Commons
Attribution-ShareAlike 4.0 International (CC BY-SA 4.0) License.

This license was chosen strategically to ensure the technology remains perpetually open
while guaranteeing proper credit to the originator.

• Attribution (BY): Any use, adaptation, or derivative of this work must credit Marie
Seshat Landry.

• ShareAlike (SA): All derivative works must be distributed under the same or a com-
patible open-source license. This prevents the technology from being taken proprietary
in the future.

Full license details are available at: https://creativecommons.org/licenses/by-sa/
4.0/

6. Foundational Disclosures by the Author

The following public documents on Scribd constitute the primary prior art establishing
the timeline of this invention:

• Hemp-Derived Carbon Nanosheets for Advanced Composite Materials: Syn-
thesis, Properties, and Validation
https://www.scribd.com/document/853824739/

• Seshat’s Composites: A Revolutionary Binary System of Hemp Oil and
Hemp-Derived Carbon
https://www.scribd.com/document/864999545/
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• Seshat’s Bones: A Fully Hemp-Based Epoxy Composite Hypothesized to
Outperform Petroleum Composites, Plastics, and Metals
https://www.scribd.com/document/871499985/

• Seshat’s Composites 101: The Open Source Guidebook
https://www.scribd.com/document/865406059/

• Theoretical Integration and Formulation of HDCNS-Composites
https://www.scribd.com/document/837714901/
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