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The main topics of this thesis were related to the bio-base materials prepared from ricinoleic acid and cellulose. This
thesis consists of six chapters including general introduction (chapter 1) and concluding remarks (chapter 6).

In chapter 2, a highly transparent amorphous cellulose film (ACF) was fabricated from cellulose powder (cotton
resource) by regeneration from the LiCI/DMACc solution. ACF possessed comparable mechanical properties with commercially
available Cellophane but much higher enzymatic hydrolysis rate (7 times higher than that of Cellophane), suggesting its
extraordinary environmental friendliness.

In chapter 3, a tri-branched poly(ricinoleic acid) (BPRA) was successfully synthesized using castor oil as the initiator
and ricinoleic acid as the monomer with the lipase PS as the catalyst. An interesting application of BPRA was demonstrated, as a
processing aid to effectively improve the processing ability of EUTPI.

In chapter 4, a hyperbranched poly(ricinoleic acid) (HBPRA) was prepared using PGL as the macro-molecular
initiator and ricinoleic acid as the monomer with p-toulenesulfonic acid as the catalyst. HBPRA as a highly bio-based
hyperbranched polymer may have promising applications for lubricant, additive, adhesive, and coating materials due to its good
thermal stability, low T and viscosity, easy cross-linking and good film-forming properties.

In chapter 5, the biomimic plant cuticle was successfully fabricated from HBPRA and cellulose film with the aid of
UV-initiated thio-ene click reaction. The biomimic cuticle possessed high transparency, good mechanical properties, and unique
surface properties. These advantages make the biomimic cuticle have potential applications for displaying and packaging
materials.

The main achievements of this doctoral thesis list as follows: (1) the successful fabrication of ACF, which will be
helpful for understanding the relationship between the structure and properties of cellulose; (2) the synthesis of a hyperbranched
macromolecule composed of nearly hundred percent of RA, which shows the possibility that high performance materials could
be prepared from low-cost biobased fatty acid, and encourages the wide applications of fatty acid in near future; (3) the design
and realization of a double-layer composite film, which well balances the advantages of ACF and HBPRA, and provides a
alternative way for the fabrication of the composite film. The whole thesis surrounds the preparation and applications of biobased

and biodegradable materials, and will contribute to the sustainable development of the human society.
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