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2. Observed Anomaly & Intel Requirements

The traditional limitation of bio-based thermosets is their permanent cross-
linking, preventing recyclability. Vitrimers represent a paradigm shift by utilizing
dynamic covalent bonds (Covalent Adaptable Networks - CANs). The objective is
to identify all validated hempseed oil (HO) vitrimer types and evaluate the
"Hempoxies" hypothesis.

A Comprehensive Review of Peer-Reviewed Synthesis Methods and Hypotheses



3. Peer-Reviewed Types of Hempseed Oil Vitrimers

Type A: Glycidyl Ester-Type Epoxy (HOEP) Amine Networks

This system uses a hempseed oil-based glycidyl ester-type epoxy (HOEP) cured
with an aliphatic amine such as diethylenetriamine (DETA). The dynamic
mechanism is internal catalysis through hydroxyl groups and ester bonds.

Characteristics: Room-temperature curable, high scratch hardness (5H),
and excellent adhesive strength (5B) (Zhang et al., 2020).
Mechanism: Transesterification reactions at elevated temperatures enable
stress relaxation.

DOI: 10.1021/acssuschemeng.0c05223

Type B: Multiterminal Epoxy Monomer (HO-EP) / MPA Systems

A fully bio-based vitrimer synthesized using a novel HO-based epoxy monomer
with multiterminal groups, cured with rigid rosin-derived Maleopimaric Acid
(MPA). This shortens the average distance between functional groups compared
to standard epoxidized vegetable oils (Li et al., 2018).

Properties: Better self-healing at a 2:1 molar ratio; superior shape
memory at a 1.5:1 ratio.

DOI: 10.1021/acssuschemeng.7b04399

Type C: MPA-EP / HO-Polyacid Networks

The inverse of Type B, where a flexible HO-polyacid (derived from HO fatty acids
via Diels-Alder addition) is used to cure a rigid MPA-derived epoxy. This provides
a modular approach to adjusting glass transition temperatures (Tg) and

mechanical stiffness.

Source: WSU Research Exchange (Doctoral Dissertation, 2018). 
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https://doi.org/10.1021/acssuschemeng.0c05223
https://doi.org/10.1021/acssuschemeng.7b04399


4. The "Hempoxies" Hypothesis Evaluation

Proposed Composition: Epoxidized Hempseed Oil (EHO) + Acetic Acid +
Zinc Catalyst + FGE (Functional Glycidyl Ether).

Scientific Feasibility: The synthesis of vitrimers via the reaction of
epoxidized oils with carboxylic acids is a well-documented pathway (Tran et
al., 2024). In this hypothesis:

EHO: Acts as the epoxy-functionalized backbone.
Acetic Acid: Serves as a monofunctional acid (capping agent) or part
of a multi-acid system to regulate cross-link density.
Zinc Catalyst: Typically Zinc Acetylacetonate or Zinc Acetate, which is
a gold-standard transesterification catalyst for inducing vitrimeric
behavior (Liu et al., 2017).

Verdict: Mechanistically sound as a dynamic ester-exchange network. The
use of zinc ensures the "associative" nature of the bond exchange.

5. Comparison of Synthesis Methods

Method Curing Agent Catalyst Key Advantage
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