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In the pursuit of sustainable alternatives to fossil-derived polymers, terpenes have emerged as a promising
class of renewable, bio-based monomers.[1,2] These naturally occurring hydrocarbons—found
predominantly in plants, especially in essential oils—exhibit considerable structural diversity and functional
group reactivity, making them attractive candidates for the synthesis of advanced polymeric materials.

In this study, porous polymer networks were synthesized by thiol-ene photopolymerization using terpene
myrcene, a multifunctional thiol (trimethylolpropane tris(3-mercaptopropionate)) and ethylene glycol
dimethacrylate (EGDMA). High internal phase emulsions (HIPEs)[3] were used as templates and allowed
the formation of highly porous polymers (polyHIPEs[4,5]) with a porosity of up to 80%. By systematically
varying the terpene content (9—40 mol%) and the ratio of thiol to alkene functional groups, the resulting
polymer morphology could be precisely controlled. Lower terpene concentrations (10-20 mol%) in
combination with an excess of alkene functional groups led to the formation of well-defined, open-cell
polyHIPE structures with interconnected pores. In contrast, a higher terpene content (40 mol%) and a
stoichiometric thiol:alkene ratio of 1:1 promoted the formation of bicontinuous morphologies.

The materials were characterized by scanning electron microscopy (SEM) for morphology analysis and
elemental analysis to evaluate polymerization efficiency. The surface area was determined by nitrogen
adsorption/desorption using the Brunauer—-Emmett—Teller (BET) method.

A novel approach using thiol-ene polymerization for the synthesis of myrcene-based polyHIPE materials is
presented, marking a significant departure from the conventional free-radical polymerization methods
commonly used for polyHIPE synthesis. Thiolene polymerization is particularly advantageous for polyHIPEs
as it offers superior structural uniformity, improved mechanical properties and the ability to precisely
modulate the chemical and physical properties of the material. The results highlight the potential of
terpene-based monomers in the development of tunable, porous polymeric materials and demonstrate
their applicability in areas such as separation, catalysis and biomedical engineering.
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