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Development of Synthetic Process of Thermoplastic Elastomer from Algae Oil
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Algae biomass is a carbon-neutral resource with high oil productivity. It demonstrates
practical potential as an alternative to fossil fuels that does not compete with food resources.
In recent years, possible applications of algae biomass have attracted a lot of attention in
various industries including agriculture, environment, chemical products, pharmaceuticals,
and nutraceutical products. For applications of algae-derived oil into practical uses, our
objective is conversion of the algae biomass to valuable polymer materials.

While many efforts have recently been taken to investigations of polymer materials derived
from renewable biomass resources, we have demonstrated facile conversion of fatty acids,
main content oil derived from chlorella (algae), to new polyolefins. In order to obtain a
structurally defined polymer materials, polymerization was conducted regioselectively and
stereoregularly.

Pd-catalyzed decarbonylative elimination of oleic acid provided unsaturated hydrocarbon
(MO) under mild conditions. Subsequent polymerization of MO with zirconium complexes as
a catalyst proceeded at the terminal olefin moiety site-selectively and stereoregularly. The
obtained polyolefin (PO) had a high isotacticity and long side chain bearing an interna
olefin moiety.

While pristine PO was an oily product, the thermal treatment of PO under air led to
auto-oxidation and cross-linking reactions at the internal olefin moiety, providing a hard and
transparent cross-linking film. Notably, PO exhibited adhesion properties to various
substrates such as glass, aluminum, and stainless steel.

To the best of our knowledge, this is the first report on a method to access reactive
functional polyolefins from fatty acids. Therefore, this facile protocol provides new insights
and facilitates the development of biomass-based functional reactive polyolefins. Further
investigations on the applicability of this synthetic protocol to other fatty acids, as well as
experiments on other chemical transformation of PO, are currently underway.
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