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Scientific competence of the supervisor:
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Two major publications in the field proposed for the PhD :
Biological and nano-indentation properties of polybenzoxazine-based composites reinforced with zirconia
1.
particles as a novel biomaterial; Bio-Med Mat Eng 29 (2018) 369-387.
Chitosan/polybenzoxazine/clay mixed matrix composite aerogels: preparation, physical properties, and water
2.
absorbency, Applied Clay Science, 184, 2020, 105403.
Website address of the personal page :
Supervisor's email :
f.delbecq@escom.fr
Description of the research work proposed for a PhD
Topic # (see list) : IV-10
Title :

Production and molding of new polybenzoxazine-polysaccharide composites for well-defined applications in
filtration and biology

Subject :
In this present thesis, we will produce and investigate the physicochemical properties of new bio-based thermoset
composites: 1) Benzoxazine monomers are precursors of thermoset resins. They are synthesized from phenols
derivatives, primary amines and formaldehyde to give viscous fluids or solids. Curing of the liquid monomers occurs
between 120 and 270°C to afford hard yellow-orange resin. Herein, we will try to produce new bio-based monomers
from biosourced compounds such as furfural, vanilline and so on. A second pathway will involve the production of
chitosan or another polysaccharide blended biobased polybenzoxazine resins. Polybenzoxazine matrix could be also
loaded with metal nanoparticles (Ag, Zr, etc) or carbonaceous nano-sized material (graphene, carbon nanotube) to
generate new properties to the materials. All previous materials will be characterized (FT-IR, MEB, XRD, etc) and
tested for their physico-chemical properties such as thoughness and porosity. 2) A special attention will be given to the
influence on the formulation and processing conditions on the final properties of the bio-based materials. Each product
will be shaped into their final products by active extrusion, 3D printing or electrospinning. The biodegrability and
biocompatibility should be also tested.
Keywords :
Biobased polymers, composite materials, polysaccharide blends, polymer molding and electrospinning, novel hard
tissue scaffold
Expected collaborations :
1) UMR 7338: Biomécanique et BioIngénierie (BMBI) UTC ; 2) Institut thermique, Mécanique, matériaux (ITheMM),
URCA.

Background required from the applicant :
Organic and green chemistry, polymer chemistry, analytical chemistry.

Existence of a PDF file detailing the proposal ("yes" or "no") :
(see guidelines on the website www-csc.utt.fr)

No

